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aa«© r s / bmb*!** £ * y * ? £ mmmz nre& * y * ? ft. 

[If** 4] IH#!## : 1 *fctt7JC|B«COJftSBB^J^e>«;SDNAi:7N>f 

|H«© T ^ J mmtf* & S * > « ^ »« #J |WJ^& * y A * Ko 

[Iff** 5] m^lfrb4<D^?tlfrlzmm,<D#y^?1g.*:^ - Ft* -5 

DNA 0 

[ft** 6] ff**5{CfB*g©DNA#»A£*l£^?#-o 

[it** 7 1 if** 6 tia*©*** zm^mm* 
[»**8] if**7 KmmnmuMMzmm-tzjimit&ti. if**i 

[Iff** 9 J »*«l ^e>4©v^T4^^^cfH«<7)^>/^ 0 ^K^C*f-r«>m^ 

o 

[»**1 0] |ff**l *^4 ®VATn^lCfH«^^>A^MCDS|5^^y 
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2] »^^i*^4©vN-rti^tcfs«ff>^>A o ^KtcM^-rs 
p, 4 © v n -r ti a* tc s a« © * > ^° * s tc sg^ -r § i t . 

(b) Kttlfe©*tfM«:tfeffl'*-*:i:e, 

[0 0 0 1] 

[0 0 0 2] 

[t£*tf)&fl5] 

b^&#;lp±tC^>#*AT*«&^afc^^M#&£3£#^i^£tlTV^ (Car 
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on, H. (1995) Med Pediatr Oncol 24, 215-21; Schwab, M. et al (1996) Gene 
s Chromosomes Cancer 16, 211-29) 0 #[>U£, ^feflsl P fll$c(C33tt£ X^^M 
*&;lffilra',B&tC£^T, MV^^TV^ (neuroblastomas [White, P. S. et al 

(1997) Eur J Cancer 33, 1957-61, Grosl6; Ariyama, T. et al (1995) Genom 
ics 25, 114-23; Cheng, N. C. et al (1995) Oncogene 10, 291-7] , meningiom 
as [Ishino, S. et al (1998) Cancer 83, 360-6], pheochromocytomas, medull 
ary thyroid cancenomas „ neuroendocrine tumors [Moley, J. F. et al (1992 
) Cancer Res 52, 770-4] , T cell acute lymphoblastic leukemia (T-ALL) [Io 
lascon, A. et al (1997) Leukemia 11, 359-63], colorectal cancers [Praml, 

C. et al (1995) Oncogene 11, 1357-62, Grosl3; Bomme, L. et al (1998) Ge 
nes Chromosomes Cancer 21, 185-94; Di Vinci, A. et al (1998) Cancer 83, 
415-22], mesothelioma [Lee, W. C. et al (1996) Cancer Res 56, 4297-301] , 

hepato ma [Chen, H. L. et al (1996) Cancer Genet Cytogenet 86, 102-6] , 
endometrial carconoma [Arlt, M. F. et al (1996) Hum Mol Genet 5, 1017-21 
] , breast cancers [Nagai, H. et al (1995) Cancer Res 55, 1752-7; Munn, 
K. E. et al (1995) Oncogene 10, 1653-7]. &i?) 0 1pWc<£>^M&U 
>sm&&^mm<D±i*Z£&ffimLT^2>£nfrtlT^Z> [Borg, A. et al (1 
992) Genes Chromosomes Cancer 5, 311-20; Tsukamoto, K. et al (1998) Cane 
er 82, 317-22] „ $ £ (C, 4 gU^T^/M^C ^T$&$L~? Z> l*fK3l'f4£?MMffi 
^ (endodermal sinus tumors; CESTs) (Cfctt-Sitfcftj^M&^'fe^l P JtJCfeS 
Z. tffttV&'ZtlT [Perlman, E. J. et al (1996) Genes Chromosomes Cance 
r 16, 15-20] „ ZftbamMfrb. SS^lptCfeW"S-o*fct±«S5[©»^ 

[0 0 0 3] 
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[0 0 0 4] 

#38E#*te, ttitmM (NIH3T3) <Z)M^«M©P100W#t£(Z)Triton X-100 
^Bff^tC-^*tl«*lj30kDa©*>^^« (p33) &C*ff -Sififfc&JS V>T, >f A / 
X? ij >^gfe»Cj: »J V^XRS-4|fflSS cDNA^ *4 Zf*7 U U -^>?*& 

U-©^^ V -->>fZfi\<\ m^^^^U-^e>irMit^GroslS:^n-n 
^"rSifcCjsfcS&Lfc. t: hGrosl cDNAtt2&ffi (IB#J## : I33<fc£>*3) # 
#U -e*l^*l3637^ JM(D*y^?W ( r tl hGrosl-S# >r?*Jtl 
tco @B^'J## : 2) , fc«fct*7367S yg*©*>/ , «*£t ( r ^ h Grosl-L# * 

[0 0 0 5] 

£ <bfc, ±|H-f U -n^ifesicfc »j#e>*ifccDNA&:7n-:/£: It, 

V^ffm^-f ^'J-CXf U-->^;J3J:tfEST*fc5tt&fT^:ifclC«fc»K V 
^^Grosl-L cDNA (BB#l#-f : 5) 33 «fc Xf XGrosl-S cDNA (@B#J## : 7) 

sra^-rs^htc^ufe. ^4xe>tt-eti-?ti747T^ (bb#i## = 6) 33 

J:tf542y * 7 ^ 0B#l#-f : 8) frbteZ * >A°*W£=I- Flt^fe. 
[0 0 0 6] 

, V?*, h©Grosl-L©T^ y^MB^JttgP^«J{C«R^H^-{C#<M^ 

[0 0 0 7] 

t HGroslOD^#:v^tf>y&^ofe^, GrosiaHS^tt, #<©«'f£M^ 
{C&V^T> 9>^fA^?^i*V^5ft'(5 : ?■^a* ^ *S3h*^lS3tlTV^S (Caron, H 
. (1995) Med Pediatr Oncol 24, 215-21; Schwab, M. et al (1996) Genes Chr 
omosomes Cancer 16, 211-29) , \L h^lggfefltfUW (lp) ±{C#^Ef 5 Z. £ tfi 

[0 0 0 8] 
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Grosioim mm> »£31s»c;J3v*t©«rna <D3mm.*j-vy7u 
xm<$mhT^tz. (04) 0 t h^iyiy&icfc^Tkiu ±m&m& u^vmbrna 

(Dft^ZiFb. H hiES^*MlC^VNT«, 2.5kb mRNA#4.4kb©mRNA(Z)l(tfg 
^DIJIia&^Lk (05) □ V?*&C;m^Tfe3.5kb£2.5kbtf)A;y Ktf 1 , «fc 

43iSiiHBtcfev%T*»lc»3a^3ll^i-Si4:* t ^S4xfe. (06) . 

[0 0 0 9] 

££IC, #^0J5#^&V^Xtf)85kDatf)# >/\°#{f (Grosl-L ; K#f#"£ : 6) 

&3- K-rs^^^-&NiH3T3^\5i>e^#A-r<5r iitc j: y, Grosl©aig^tf 

•t&mmT'izmmmm&fflfflz^ nn--M*»bto — Grosi-L 

[0 0 10] 
[0011] 

*|g^liHHflaJi5BlC||§-^f Slff^^^VA'^S (Grosl) fej:tf-e<0»^, 
Mmc*fte>©»&&tf JBfcfcWU <fc U^Wtctt, 

(1) bb#j## : 4 *&tt6jcas*©r^ 7m®2#J^&£#>^i^ * 

Xik. #A, feJ:tf/*fett#iUbfcT5 ;i«J0fc*U 4 £ fete 

(2) BB#I## : 3 £fc«5CfE«<2&«IB^£&£DNA£/W:/>; # >f 
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(4) K#[#^: 1 *fett7fCSa«©«t3iffi^e>«sSDNAi:A-f 94 

(5) (1) fr* (4) m^*l2MCfB«tf>#>A°?ft£ri- KfSDNA, 

(6) (5) KmrntoWkififtAzntc*? 

(7) (6) tcia^©^?*-^*^ 

(8) (7) izmm^m^mm^m^-^im^ti. cd (4) © 

(9) (1) **e> (4) cDv^-rti^icgH^co^^A^^ic^ft-sm^ 
do (i) (4) <D^-?nfrizmm<D*yrt?M<Dffift'<7?' f> 

(11) 3, 5, £fcl±7lCffi«©&£«#b&*£fcSDNAi: 

(12) (1) fr£ (4) <D^?ftfrKftm<D*>rt9KlZ.1l8&'?&it'&%> 
(a) fete-eaS^^ KKHftttttWSrtSWa-ttSXS, 

(13) ( 1 2) &CfHi&tf>#&&CJ: UMt£*ie>&, (1) (4) ©V* 

(14) (1) (4) (Z)V^•f t 4^^^cfH«c(D^>A 0 ^M(Z)?£'^4$:{)Eii*fe 
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(b> mmMcommzikm-tzjim. 
(15) (i 4) Kmm&xmz&vmMznoz. en u> ©v* 

[0 0 12] 

#2gTO, *lieu»Mlfll*K:M4Fr6«f««!*>^^K Grosi icg|i-^>o 

*r#e>tCj: y#JjtStlfc2S©fc S Grosl (th Grosl-S£J;tf t: b Grosl-L) 
<Z)cDNA©&gf2#f£gB3«-*§- : l*3J:tf3lC, McDNAfC «fc »J n- # > A 

iC£ U^H^tlfe ^^7, Grosl ("T^X Grosl-LfecfctKv^^Grosl-S) (Z)2«tf>c 
DNA©t&«@B#J£®2#J#-*§- : 5£J:tf7&C, McDNAC J: *J 3- KStl-5 * > A* 

[0013] 

5B«««riWS*l, 3D--f|«$^TtS. M*HC, NIH-3T3M&C;13^T, Gro 
siy^^-feVXcDNACD^AlCj: y, Grosl-L# > 9 J ft<D&m : &WM't 5 =1 
n--«MMSfcMR*lc±#'r<&. £0>fc&, Grosl* >A'*««MJMf5itf>0JW 
tcgg^LTvx££#;t e>*i£ 0 nhGrosijt^^, ^'ffifi^icgg 

^LT^*i:3ftSlflilfe6fMSW (1p) ±fc##^3hv^^^e>*>gtf# 

[0 0 14] 
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e>&# >A*ftfc&, tbtr-iz^y xerosis y a? m^.ttfo^z>i& 

[0 0 15] 

^mm^^x mmmizmmi tut. Grosi^A-^fc^inEtic 
s % ynvmsmMmm* wM-t&m&zn't s z n zmt, nn.tt&z>* yn 

£, NIH-3T3M&£tf)M&C#AU ^H5SS©^5i® 
[0 0 16] 

&£*yrt?ft£mmwizm^ft*y^?'M:*mm-t2>f~&<z>> ^n#tc j:< 

^J^tifeMtl/TH #>/\°?IC&cg£||£#At-£#&#^e>;nTV^ 0 «*. 
tf, fttt4Mtt$M%& (Hashimoto-Gotoh, T. et al. (19 

95) Gene 152, 271-275, Zoller, MJ, and Smith, M. (1983) Methods Enzymol. 
100, 468-500, Kramer, W. et al. (1984) Nucleic Acids Res. 12, 9441-9456 
, Kramer W, and Fritz HJ(1987) Methods. Enzymol. 154, 350-367, Kunkel,TA 
(1985) Proc Natl Acad Sci USA. 82, 488-492, Kunkel (1988) Methods Enzy 
mol. 85, 2763-2766) fc£&M^T, h * 7c «T f? XGrosl # yrt V HcDT ^ 

/^fcigl^M&^A^S^lc <fc U H h£7ctev<?;*Grosi# y^vgnffim 

* £&V<?*Grosl# > A^«i:«IBWfC^J&^ £#18*8©* > 

ior^ y^WT'&u, #*u<«, 6r^ ysiJ«WT?»y, se>ic#£i/<tt 

3T^ JWt&>ftX'&Z>Hm%.bn&o 
[0 0 17] 

tiftacDT^ yssictsamicj: yiM^snfer^ yMSflifc^-rs 
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Z<D&m¥ffiffi&*BW-tZ>Z.£.l*-t-VlZ%BiotlT^2> (Mark, D. F. et al., 
Proc. Natl. Acad. Sci. USA (1984) 81, 5662-5666 , Zoller, M. J. & Smith, 
M. Nucleic Acids Research (1982) 10, 6487-6500 , Wang, A. et al., Scien 
ce 224, 1431-1433 , Dalbadie-McFar land, G. et al., Proc. Natl. Acad. Sc 
i. USA (1982) 79, 6409-6413 ) „ 
[0 0 18] 

\*. m*®.T$;m a u u m, f, p. w, y, v) , m*&y$sm (r> d, n 

, c e, q, g, h, k, s, t) , &y $ S Wt (G, A, V, U I, P 

) , Tkmm&mwmzmtzr $ jwl (s, t, y) , iti^f<iii:tt§ 
t^jwl (c m) , % fr-xyux&y F^mmm&m-tzy $ sn (d, n, e 
, q) , &m&mv&mzm-t&y$JM (r. k, h) , ^tMt«i%ft5T 
(h, f, y, w) *m-r&z.nwT*£& (mM^^ti&y $ jm^-^c 

[0 0 19] 

fc: *Grosl*>^*jS©T4 ^MftfBj*! : 2, 4, 6, 

sfciis) izixammmny $ sm&mfiWMtsfrfc* y i^xit, « 

h£fct*"7 ? XGrosl^ >A*f|£-£tfgft-£# >/1*fC#^ If £*l So 

fc^^^-JCagAU *§£T?$83i3i**ltfJ:<, ^!i#lC£t*tI<Z>#&£ffiV\ 
[0 0 2 0] 

^^CD^vA^S^^ift-^^^^ti-Sffi©^^ Kfc LTte, flag 

(Hopp, T. P. et al., BioTechnology (1988) 6, 1204-1210 ) , 6 {@<£>His ( 
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K*1-*jy) $5&**e>fc&'6xHis, lOxHis, >fyy;uiy^mMm (HA) , t: 

hc-myc <D$T>t, VSV-GP0>Wi#, p18HIV(Z)$t#\ T7-tag, HSV-tag , E-tag , SV 
40T JaMtf)$T#\ Ick tag , a-tubulin(D^T^, B-tag , Protein C (Dffift^O 

7i7-f) , ha (^yyjv^y^fmmm) , >fA;^n^'j>£«l«, 0 - 

[0 0 2 1 ] 
[0 0 2 2] 

e»*lfefl6<Z)^i5Si: LTtt, /W #4 if- 5/ 3 (Sambrook.J et al., M 

olecular Cloning 2nd ed. , 9.47-9.58, Cold Spring Harbor Lab. press, 1989 

xGrosizy^vMtmmwizm^&zy^tMzmm^zzt&mmi^oz 

^tt'^Sc ZCD^olZ, fc: h£fcl±V^XGrosl# Jt£a- K^SDNAt) 

l < & -t © — «p # e> & & dna £ a >r ^ u x-r * dna# 3-Kts^>/^it* 

&oT, t: h^fettV^XGrosl^i/A^e^^lg^fCllI^^^^^^^Sfe*^ 
[0 0 2 3] 
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ISIKtSwi:tf"et5. — 0!l£^i±tf> r Rap id-hyb buffer j (Amersham LIF 
E SCIENCEttJS) 68TCT?30^£*±yi/A>f^'U^>f-S-2/3>«:ffofe 

tfe, ««Lfe^a-^"&»«iU, 68X3Ti«rMJK±«a , r"*cii:K:J:yA>f^y 
tfJ-e-S/aZ/ZftS. *<D&<D&m±* Wittffi^ MJ>2?x> h<fe*#^ff 
^t#T»g*. <SX h U >i^x> h<7)^#hli> «*.tf421C, 2XSSC, 0.1%S 
DS^tf&tl, #£L<ti:50lC, 2XSSC , 0.1%SDST*fe-5o £fc«fcy#*L< 

M^«2XSSC, 0.01% SDScfi, gMT*20#tf>Sfc*££3|II, &V^T% 1 * SSC. 0.1% 
SDStfU 37°CT*20#(Z)#E^ #^T% 1 x SSC, 0.1% SDSt£, 50m? 20^0 

^#&2m^e)c <BL/, 7N-f ^'y ^-r-^-s/3>®x h y >^x>>>-{cf^s-r 

[0 0 2 4] 

S3- SDNA (BB^rj## :■ 1, 3, 5, *fcli7) ©ffi#lfiNR&3Slc-£j&L 
fcy9-fv-&ffiv>e3te^J»«i5fe, jKU*9— t?»URjRJS (PCR) & 

[0 0 2 5] 

rn^M^'j if- 2/ 3 y&ffi£t=. ir&te*mmnmz <t y#nt£*i sdn 

Atfn- Kt5t h 3^0:^* *Grosi*>^*JCfc*tBtoK:H*fc* 

*m?£a Wv^ffiHttfctt, ilS. 40%J2Lttf>*B|eItt, b<«60%£U:C£>*g 
|0pf£> $e>JC»* L<l±80%J^±, 3 ^iC^^ L<tt95%^±0|p[-'(4$:Jif . 
^^^^K^fflRItt&^t-SJCtt, (Wilbur, W. J. and Lipman, D. J. 

Proc. Natl. Acad. Sci. USA (1983) 80, 726-730) IZUM<D7^3V X&iZ L 

[0 0 2 6] 
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Am (ie#jh# : 2, 4, 6££&8) h in^^^fg IT Vn § ps y , 

[0 0 2 7] 

t, LTii^t--5r h^orig-e^>-5 0 ii<^m^^>A°^ 

[0 0 2 8] 

[0 0 2 9] 
[0 0 3 0] 
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[0 0 3 1 ] 

[0 0 3 2] 
[0 0 3 3] 

e>&#2§BJ!<Z># "vA^fC© in vivo Jf> in vitrolC£tf§£MiC 

J*S-MfccDNAT»-feS*\ ADNATA -5 *\ ^#JE»DNAT»*S^"*fe^"feW-fc)-ft 

jS©i&IIBB^JS:-t-rSDNA*^**iS„ 
[0 0 3 4] 

tf>DNAGD@2?rj (MAtf, fEJ'J## : 1, 3, 5, i;&te7) (0— 8P & 7 U - :/fC 

LTA-r^U #4M-l/*y*:ft*)Z. £ICJ: U tTOT^ cDNA^-f U -« 

x Sambrook, J. et al., Molecular Cloning, Cold Spring Harbor Labor 
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atory Press (1989) tCfE«tf)#j£&C J; U 31093 b T %» «fc V\ U rf?I£tf> DNA9>T^9 
y-fcM^Tfc.fcvv, * fc, #3§B£tf> # > A * g U T va £ « J: »J RNA£ 
IMSU #$8U!©DNA<Z>BB#I (MAtf, K#I##: 1, 3, 5. £fc«7) {CS 
cfVMTtf-y zfDNA&-&J*U V- £ LTJB^TPCR,KJ£?:?tV\ 

K-TScDNASr^ilSS-BrSiillCJ: y M£[-*-& r £ % RftgT* 

[0 0 3 5] 

#e>*ifccDNACDi&i£aB^jS:^-rs^i:»cj: y, -en^n- k-tssir 

, #&*lfccDNA-&:/n-:/fc Ity; ADNA 9>f ^ U - * y £ 
[0 0 3 6] 

^£ntf>#i£, MtU*. ^T-^>S3S^(Chirgi»in, J. M. et al . , B 
iochemistry (1979) 18, 5294-5299) , AGPC& (Chomczynski , P. and Sacchi , 
N. , Anal. Biochem. (1987) 162, 156-159) «c K «fc »J £RNA & gg$g b > mRNA Puri 
fication Kit (Pharmacia) LT^RNAjfr 5jmRNA$:*t$gt* S. * Quic 

kPrep mRNA Purification Kit (Pharmacia) £M Vn§ £ £ C <fc y mRNA&fi^illlig 

[0 0 3 7] 

f§e>4xfc«RNA^e>2e<E^a!|gS:mv%TcDNA&^JER-r'6. cDNA©-a-^«, AMV R 
everse Transcriptase First-strand cDNA Synthesis Kit 

-Ampli FINDER RACE Kit (Clontech§g) £ <fc tfjtf U ;* 9 --tfaMRfiJS (polymeras 
e chain reaction ; PCR) £M V^5' -RACE& (Frohman, M. A. et al., Proc. N 
atl. Acad. Sci. U.S.A. (1988) 85, 8998-9002 ; Belyavsky, A. et al., Nucl 
eic Acids Res. (1989) 17, 2919-2932) iZbfctfW cDNACD J: tfifts*: 
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[0 0 3 8] 

m h ft tcpcmmfr <b u w 1 1 z mmx z mm u ^ * # - dna t mm? & „ 

[0 0 3 9] 

LT, <fc U|g^M^(DffiV^^SB^j^|gfft-§r (Grantham, R. et 

al., Nucelic Acids Research (1981) 9, p43-p74 ) „ *#§H^(DDNAtt, 

MlWiitc ^SM-ft, itrj&^u rf* ? i/pj-^ k^jS^^dna^^^-^^ 

#*A, U>^J-CD#itI, Hif&=rK> (ATG) &t>VXtt^lLn K> (TAA. TGA, 
X&TAG) C7)#A^^#if e>tl^> = 
[0 0 4 0] 

£>1140&<Z)i&^C2>Mi>&£DNA > m?m^ : 3 tf)i&ggB#RC £ V^52&tf>j&«A#> 
£ 2259ft C7)JE« A *>Md&£DNA, SB^J#-^ : 5 (Di&mmmc £ V^ T 12fttf)f&^Afr 
P> 2252ft (Z)i&aGaMb&S DNA, £ J: : 7 £>i&*@B?!HC £ ^T12ft©& 

«A;fr£ 1640ft <Z)f&SA;fr£>&£DNA, *&^-?Z> 0 
[0 0 4 1 ] 

#5&HJ!tf)DNA}£i;£, fg#!## : 1, 3, 5, ^tc\tl K^i^mmn^h^ 

&dna£x h u k&^ttvw >ry ^-rx-r^DNATfe'';, _&o_tfB# 

[0 0 4 2] 

m&imxbvyv^yhtegkfttfmifbtiZo tt^vfttLKiz. us* 

<D/\4 7V *VX-T5DNA&, L<ttcDNA^^li^1*DNAT'$>^ 0 
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[0 0 4 3] 

$-£LTlt. 1&^IBiiaWlCfev^T*»93©DNAS:|jJ|*Lfey, # 
[0 0 4 4] 

JM109, DH5 a „ HB101, XLlBlue) ft £^*Jte#«S S 
fc&lC, *JMfT*ii?fI3ftSfc«>® Torij $ £ KT&'gMM'Z tlfdzB 

) z^-tnizmcfflmitft^K ^trz-amtLxte* mi3^^#-, P uc^/< 

PBR322. pBluescript, pCR-Script& Zffi&tf ft£ Q £ cDNA<Z)-tf- 
EM-T, pDIRECT, P T7& if £ftS„ #$8(80) * Bl&fCfc 

T*mMZtl£ cfce>&±iS#$t£8fO«jWC > *i±&JM109, DH5a, HB101, XL1-B 

P^-*-^, lacZ^n^E-^- (WardP,, Nature (1989) 341, 544-546 

; FASEB J. (1992) 6, 2422-2427) , araB^n^E-*- (Better^, Science (1 
988) 240, 1041-1043 ) , * fc \tT7^ U =E- # £ T H £ Z. £ tf^ oj^ 

■C&S. i©J:9^^^3!-i:lTit ±fE^#-tf)ftSfCpGEX-5X-l (Pharmac 
iafrgg) v TQiAexpress systemj (Qiagenftig) , pEGFP, * £ tepET( 3 
, ?&i£teT7 RNAjKU;*9-1?&3&3BUT^.5BL21;W£ LV*)fc£##WTe,ft* 

o 

[0 0 4 5] 

jKU K5Hfc©fc&©S/^;i/gB^J#^£ftTV*T 
»Cjg£3l±£|g-£, pelBSy^^;i/@H?'J (Lei, S. P. et al J. Bacteriol. (1987 
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) 169, 4379 ) Zmm-ttllZJ:^, fg£i&HjB&'\<Z>'<* # -0>#A&, M^tfi^t 
[0 0 4 6] 

ffcCDftm^Z $ - (Mx.ii, pcDNA3 (InvitrogentfciSO pEGF-BOS (Nucleic 
Acids. Res. 1990, 18(17) ,p5322), pEF , pCDM8 ) , MmKJ^S*©l§^^^ Z 

— TBac-to-BAC baculovairus expression systemj (GIBCO BRU±§g) 

, pBacPAK8) , tt^E&3fctf>5§*S^? # - (MX-l^pMHl, pMH2) , S 

(Mill PHSV, pMV, pAdexLcw ) , 1/ h D ^ 
3|B^*#- pZIpneo) , BS^S*©^"** * - (Mxtf. Tpichia 

Expression Kitj ( In vitrogenftjg) , pNVll , SP-Q01) , ttm® fc3fc<Z>HS3l 
/s*^^_ (#|;Ui, P PL608, PKTH50) 
[0 0 4 7] 

CHOM, COSlWJfi, NIH3T3jWJte^©|»^||Hlia*e©%3SS:BWi:Lfel&^JCtt, 
fflJ&l*T?$i^3ii:SfcttlC&Mfc:7n^-*--, M^«SV40^D^-^- (Mull 
igan£>, Nature (1979) 277, 108) , MMLV-LTR ~J U ^ - # - , EFla^D^-* 

- (MizushimaPj , Nucleic Acids Res. (1990) 18, 5322) , CMV:/n ; e-#-& 

09*. I*, pMAM, PDR2, pBK-RSV, pBK-CMV, pOPRSV, pOP13& XW&lrf £ tl& . 
[0 0 4 8] 

(@ S ft £ "f -5 *§1=HC li, £ Km L fcCHGMfc -e ti & ffiJi * £ DHF 

RiHS^-fc^l*-^**- (M/U£, pCHOIfcif) £#AU ^bhl/^t-b ( 
MTX) tc£ U*fipg$-&S^^#tf bti, ate^-ififficlS^SrBKr^ 
r*»^»ctt, SV40 T^JK«:»3KTr«»e : ?S:SSft#±K:^oC0S|BifiS:fflv%TS 

[0 0 4 9] 
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h7,K>7%- (#Jx.l£pAdexlcw) ^ 1/ h n )lZ.s<? # - (#|/t lipZIPneo) & 

¥<n-MMteMfc?-mmZ. 1%m^&^TftoZ£tf»SMX*$>Z> (Molecular Cl 
oning ,5.61-5.63) 0 £fl£p*f\ CO ex vivo^"efe o T in vivo^"e& 

[0 0 5 0] 

A?fCi^<Z)£#>(Z>jg£mii, in vitro£J:t>'in vivo ©jg£^&3 o in vit 
[0 0 5 1 ] 

^Sr^^t'tS. SM&IM&fcLTtt, BifLgfM. CH0 (J. Exp. Med 

. (1995) 108, 945) , COS , 3T3. UD-7, BHK (baby hamster kidney ) 
, HeLa, Vero, WS&MfflM. M*.l*T V U *V * ^l^lPtlfiS (Valle, et al 
., Nature (1981) 291, 358-340 ) , $> £ \,^tm&MM. $IxJ£> sf9 , sf21, 
TtiSflifittbnT^&o CH0 mmULXlt. #{C, DHFRitte^-£*C*b£CH0 IfflBS 
-efeSdhfr-CHO (Proc. Natl. Acad. Sci. USA (1980) 77, 4216-4220 ) ^CHO 
K-l (Proc. Natl. Acad. Sci. USA (1968) 60, 1275) fe^iglC^ffl^S Z t. ft 
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T.V'yyfe. v V U /tfy-ADOTAP (K- y A*±3g) £ 

[0 0 5 2] 

Ml#50££LTte, — - (Nicotiana tabacum ) ft 

o XaifflfiS^LTtt, fll^ti, "Fy^D ^iZ* (Saccharomyces ) Jg, M 

-tr y # □ ^ -fe X • -fel/trS/n: (Saccharomyces cerevisiae ) , &:t£1g, 
M^H r^^;i/^r;i/X (Aspergillus) JR, TX^;i/^;i/X • ZL#- 

(Aspergillus niger ) P> *iT Vn£ 0 
[0 0 5 3] 

, *B§® (E. coli ) , ftf&tf, JM109, DH5 a , HB101 ^j^tf^tl, -e<Z)fffe. 
*£m®#ftlP>*lTV^ 0 
[0 0 5 4] 

^tl&^jfflJB&BWfct-SDNAlC «fc yfS«tl, ^«ifE^£;ft£M£in vi 

e>3i:^T^5c Miii mmmm^mmtbx, mz.it. dmem, mem, rpmi 

1640, IVm&mm? &Cl£#T*#5 0 ^©BR, ^teJEifiltf (FCS) agfCDjfeiT&tSt 
[0 0 5 5] 

in vivo t^>A'^H$:M$t5^tit(t Mx-if, mmzmm-r 

i 

[0 0 5 6] 
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LT&> ir^r, t*;y, V^*, >7S/5:fl!^£££#T*#S (Vicki Glas 

er, SPECTRUM Biotechnology Applications, 1993 ) . tfc HflLMIfr^ £ ffl V * 

[0 0 5 7] 

M*tf> £DNA£, ^0#i?^>cD£e>&3Ut^c@;£{Cjg£3;fi 

*^x^y ^-^{C^MLTfe^ (Ebert, R.N. et al., Bio/Technology (19 
94) 12, 699-702 ) „ 
[0 0 5 8] 

(Susumu, M. et al., Nature (1985) 315, 592-594 ) „ 
[0 0 5 9] 

X-lipMON 530JC#AU rc^^^-^Tyn/t^f'J • ^^7 7i/x>x 
(Agrobacterium tumefaciens ) (D & o tzAV 7\Z.^A~t & a ZCD/Vr-rV 
T*$A-l > &\X\Z, I3f7t- #/i%2± (Nicotiana tabacum ) IC&tgSit 
, **An(Dm£ VffiMOtfV*?* K£#&r£#T'£S (Julian K.-C. Ma 
et al., Eur. J. Immunol. (1994) 24, 131-138) „ 
[0 0 6 0] 
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^u-n^u. yum-, mx-mm* mt. mmmm. mmmm. mm. & 
mm, sds-^ut^u;i/t^ k4*/i/***», m^MMmmm. mm. 

[0 0 6 1] 

^^57^-, «f^D7K77^ -*$Wmf btlZ (Strategies for Pro 
tein Purification and Characterization: A Laboratory Course Manual. Ed D 
aniel R. Marshak et al., Cold Spring Harbor Laboratory Press, 1996) „ Z 
tlb&ZW? h^77>f WD7h^77>f-, MAtfHPLC, FPLC^OD 

[0 0 6 2] 

as * > m k & iff x 1**993$ jc n ^ & * > a * mm & &m a -& 

[0 0 6 3] 
[0 0 6 4] 
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3„ 

[0 0 6 5] 

«<M#^^K£LTtt, Mill #>A*K<7)y ^ 731 (N) imi0\K*?* 
[0 0 6 6] 

[0 0 6 7] 
[0 0 6 8] 

ffo» S^ifr^i: Itil WAil v?*, AA* # -^ftf^/g^ 

[0 0 6 9] 

ftMftlKfcPBS (Phosphate-Buffered Saline) ^>^ai«*«f-eJi^JlfC#3K, ffiR 
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[0 0 7 0] 

[0 0 7 1] 
[0 0 7 2] 

S. ^^tM > e>CZ)^^(Galfre, G. and Milstein, C. , Methods Enzymol. (1981 
) 73, 3-46) ^JCipCTfi^r i:^7?#.5o 
[0 0 7 3] 

»J#&tifeA>r^U K-vte, jifif©3i^*«}R, HAT 
'TSrfcJCiya^ati*. a^HAT^*MT'©^#ti, BWttw^ur 
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A-f^'J y - - £tf;7 n-~ >^=Hfe> 0 

[0 0 7 4] 

63-17688-^^fg) . 

[0 0 7 5] 

#C^T-, #&tifeA>f^U K-^«:V9^B[lttrtJC#»L, H?Iv?x «fc y fig* 
^Bf^>Gij7A> DEAE-f n-rN^^-f-, 

[0 0 7 6] 

R£&&#>rt99t* zyrt* M ftmmmx it zamM® SMLt 

9RfcM't&tlhffii*Zftft't2>Z.tifiT*g& (H^^##W092-03918, W093 
-2227, W094-02602, W094-25585, W096-33735 £ J: t>*W096-34096#flg) „ 
[0 0 7 7] 

*©*ft*HII6&«aifi^ (oncogene) &C £ y ^fb£i±£M£ffl^Tfe <fc 



ffl|E#2 001-3112730 



11-118806 



[0 0 7 8] 

4$tfcliiS^tlt#SIt^T^5 Borrebaeck, C. A. K. 

and Lar rick, J. W. , THERAPEUTIC MONOCLONAL ANTIBODIES, Published in the 
United Kingdom by MACMILLAN PUBLISHERS LTD, 1990 #flg)= !I^X.M£a£Md: 

, n — KtSDNA$:A>f zfV K- U > A5£^ 

[0 0 7 9] 

^WifttfeotJ;^. $I>ttf, m#ifT#t LTte, Fab, F(ab' )2, FvX 
l±H& t. im<DFv &i§^ & U > * - T* jSM£ "fr £ > i >f >Fv (scFv) (Hust 

on, J. S. et al., Proc. Natl. Acad. Sci. U.S.A. (1988) 85, 5879-5883) jfi 

mft>n& 0 Mtifrmiziz, ffifazmm. a;wx ^>»t'Mifit 

*i£#g*H^#-{C#Ab£iL »^fcte£iHJ«T?$63i3-&3 (#!!*. tf, Co, m. 

S. et al., J. Immunol. (1994) 152, 2968-2976 ; Better, M. and Horwitz, 
A. H. , Methods Enzymol. (1989) 178, 476-496 ; Pluckthun, A. and Skerra, 
A., Methods Enzymol. (1989) 178, 497-515 ; Lamoyi , E. , Methods Enzymol. 
(1986) 121, 652-663 ; Rousseaux, J. et al., Methods Enzymol. (1986) 121, 

663-669 ; Bird, R. E. and Walker, B. W., Trends Biotechnol. (1991) 9, 1 
32-137#M)o 

[0 0 8 0] 

tfifo&ffiMtLT. iK'Jif l/yW (PEG) 4$<D&m#3'£1&&L1=. 

[0 0 8 1 ] 
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[0 0 8 2] 

Zl £ #T? ^-5 (Antibodies : A Laboratory Manual. Ed Harlow and David 
Lane, Cold Spring Harbor Laboratory, 1988) 3 tl h \Z Mfe £ tl £ =fe <£> T* 
&&V^ „ 

[0 0 8 3] 

^A, 7UTjyG3]?2±tfmf *>*i-5 0 Mill ^DtM >A3tj9A&M^fc 
*5AilLt, Hyper D, POROS, Sepharose F. F. (Pharmacia) ^tfmfbtlZ 

o 

[0 0 8 4] 

77^_f^-!?D7hy77^-TO^n7h^7^-i:it(t MA 

^>^^D7F^77^- W^07h^77^- ^I/itifi, 
i^n7h^77-f-, "Rlf*n^h^:7^-$s#$fetfe>*lS (Strategies fo 
r Protein Purification and Characterization : A Laboratory Course Manual 
. Ed Daniel R. Marshak et al., Cold Spring Harbor Laboratory Press, 1996 

), rti?5©^nv h V^yj -liHPLC, fplc^©^^ n v N V=yyj -zm 

[0 0 8 5] 

Sff^, ^^Mo-^&j^®^^^^ (Enzyme- linked immunosorbent assay ; ELISA) 
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, eia mmft&m&m > ria (Mttft&mmm •&z>^\tm%ifLfomitm^z> 

fc«fcV^„ *^^©^©?gffifpfl|fJCtt, BIAcore (Pharmacia^) fc^M-TS^il 
[0 0 8 6] 

[0 0 8 7] 
[0 0 8 8] 

: 1> 3, 5, £7ctt7) & frltmMt. ffl*ilft&DNA £#Ml$lC /\>f #-f>C 

hfc/W^U **-f i?-:>a>^#TT\ flfi©*>/1*5t&n- F f -5 DNA £ (D V 
nwf^V #>(l£-i/aytfmmz£.V&\,\z.iiZMi%-t$> a - ©J: e> &DNA 

let*, *ftm<D*yrtt?9t*n~ F-t&DMXitWiQM£j®ffiMtemk£ftmmz 

^W7'J ^XL#57"D-7^77>f7- * * KXtt** \/** K» 

7c, Z. © £ e> &DNA &DNA3 1 y Zf<DftWllZ$}m "T Sriltt'tS. 
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[0 0 8 9] 

m?m^: 1, 3, 5, £&iz7 <D^-?nfr—DizB2ti 

[0 0 9 0] 
[0 0 9 1] 

[0 0 9 2] 

3© J: e>&DNA&, 4>&< ^=fel5«(^>MML/fe5? * I/**- KWJflMBT?, >pt& 
1*95% J6U:©£«ffiW±©ffiHffi ffiHtt fc«>®7;i/ 

nrnffimicmm-tz «fc e> xz^mnwynvn*^. - k-t sDNA&^m^ l < » 

[0 0 9 3] 

#38*95© 7 if* * utf* KSfSStfMi, #38f9!©#> J*?M<Dm 
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-t<04E^XW:»fR«:RB«Lfcy, mRNA ©dfrjB&flEiiLfcy bt, ##g0J!tf) 
[0 0 9 4] 

*&m<DTy*izyx*v =f*^ \?nmmz. -e*ie>ic*f 11^^ 

[0 0 9 5] 

mcjsct, w&ffi. mmitm. mmmmrn. &&itm. wmm. m 

[0 0 9 6] 

Mill UjKV-A, jjfU-L- U^>, UtTyK, n bXfn-jl/, 
[0 0 9 7] 

CTMISl, l/^iSfl|V>SIi:*«T?S5. M^tf, 0.1 ~100mg/k g> 
#£L<&0.1 ~50mg/kg fflftHTa^tSit^tS. 
[0 0 9 8] 

ib © # > a * & wm -t s 3 ^ # ptib t* & -5 &xm m x & & 

a 

[0 0 9 9] 



ffi|I#2 001-3112730 



#5|2 11-118806 



-t&i£&ys<Dx9v-=.yyj3mizm't& 0 z.<dx? v--yy%mz. (a) 

SXI, (c) #*& 8:* RcM-S"f Sft^fc 

[0 10 0] 

^k, *^^Kttft-^*, itr^^ftim 5c^fb^*^tf e»n«. a 

[0101] 

KtSlfi-fS:, pSV2neo, pcDNA I, pCD8 & H<Z)^it^|§5gM©^ ^7 3? - 

— # — £l,Tl£ SV40 early promoter (Rigby In Williamson (ed.), Genetic E 
ngineering, Vol.3. Academic Press, London, p. 83-141 (1982) ) , EF-1 a prom 
oter (KimPj Gene 91, p. 217-223 (1990)), CAG promoter (Niwa et al. Gene 1 
08, p. 193-200 (1991)), RSV LTR promoter (Cullen Methods in Enzymology 15 
2, p. 684-704 (1987), SR a promoter (Takebe et al. Mol. Cell. Biol. 8, p 
.466 (1988)), CMV immediate early promoter (Seed and Aruffo Proc. Natl. 
Acad. Sci. USA 84, p. 3365-3369 (1987)), SV40 late promoter (Gheysen and 
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Fiers J. Mol. Appl. Genet. 1, p. 385-394 (1982)), Adenovirus late promo 
ter (Kaufman et al. Mol. Cell. Biol. 9, p. 946 (1989)), HSV TK promoter 

3>}£ (Chu, G. et al. Nucl. Acid Res. 15, 1311-1326 (1987)), V y&jj ;i 
S>"?A?£ (Chen, C and Okayama, H. Mol. Cell. Biol. 7, 2745-2752 (1987)) 
, DEAEt^X h (Lopata, M. A. et al. Nucl. Acids Res. 12, 5707-571 

7 (1984); Sussman, D. J. and Milman, G. Mol. Cell. Biol. 4, 1642-1643 (1 
985)), Vtf? ^??-ym (Derijard, B. Cell 7, 1025-1037 (1994); Lamb, B. 
T. et al. Nature Genetics 5, 22-30 (1993); Rabindran, S. K. et al. Scie 
nee 259, 230-234 (1993))^<A#}£#<&£;tf, V^*i<D#j£fc J: o T J: \,\ # 

Mm%m*Ji-tz>M&$ y^vnt. LT*mR<D % y rtt> 'K^^z^z z. t.tf 

#T*££ (2llftB£3* 13, 85-90 (1995)) 0 7jl/f ^7 D-^>m h ?:/rlT, 

/? -ij^t hS/#*-if, h-xffii?*y^?M, tniZf-jfys- b^y* 

7x7-t m&igyhzy^tm (gfp) ftiftoM&zy^vM&mm^&z. 

[0 10 2] 

m& *yAZMiz-tz>z.t.i,z&v *mn<D z y * ? & t* ^ s 1=. nmt 
mftcD&zmALT, m&zy^viitzmm^zxm&m&zftT^Zo mz-ix 

, !K'JtXfj;> (His-tag) , 4 yyjV^y^fMMm HA, M. hc-myc, FLAG, V 
esicular stomatitis ^ >f yA # R (VSV-GP) , T7 genelO 

(T7-tag) , t bmM^Jl^xy-l J\s*m*y^?M (HSV-tag) , E-tag J 

fc&<D3L\£. b-^-VLfa&t LTmrnx-gz (mmmm 13, 85-90 (1995)),, 
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[0103] 

mrn^x ft&m i$ & ?t e> r ^ & nrtg -e & s . m<D$y;i?mzM?z \t 

[0104] 

IgG ffittL-V&Mt* Protein A Sepharo 
se ^> Protein G Sepharosefc/g VATtfc|i$3itS Z\ ZtfXgZo *mm<D 
#>A?fC£, iiH GST&£<D3Lifh-7Z.<DM&Zy^9M£.LXMWL 
r=.m^lZit, ^*;i/^^^>-Sepharose 4Bfc £<D ZLtl P> X If h - ^"iC#M^tC^ 

m&&ik%mf&iS1*:Z>Z.£tfX~gZ> e 
[0105] 

AffiifcP*©— jKW^fc^tCoV^Ttt, JCffi (Harlow, E. and Lane, D. 

: Antibodies, pp. 511-552, Cold Spring Harbor Laboratory publications, Ne 
w York (1988) ) fE«<£>#&(C^o T, £ fcttifS CtlfitiJ; Vn„ 
[0 10 6] 

yz&AstdmmwixMMzmmL. wtmMfo<D*yA#M*mffiisX. z\n 
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z&fe-t z> z. t =fe> x* % % a 

[0 10 7] 

m-r^^mtLxit, mmx. ^h^^yn^fo^ (skoinik, 

E. Y. et al.,Cell (1991) 65, 83-90) ^Xft "9 3 £ #T*£ 3 0 f&fc*. 
^T-^'^^^- Ugtll, ZAP&£?) £MVN£cDNA^>f -£fE§gU 3 

ti £ l b- 7 # n - x _t m £ -tt 7 ;i/ # - fc 5§ m £ -tf £ # y A * ft £ m 5t b , 

& ^fjffl & *mm<Dzyrt? mx iz*mn (nzy^zmzmishti^^ 

KX«^U^^^K (Mx.tfGST&^) C#M«j(cM^-t S^fr*^^^ 

[0 10 8] 

$.tc *mn<D*? u -~y mmnm&mmtLTiz. mm^m^r=. 2-/\ 

^f^U^K^^A (Fields, S. , and Sternglanz, R. , Trends. Genet. (1994) 
10, 286-292) £ffl^T^e>#&#W<b*l£ 0 
[0 10 9] 

*ftw<D#yA?mzsRF mm&mmzfcaGkLi dnm^mmtm^^^x 
Bmms&(Dtpx*$&m2i±, *ftw<D*y/i?M£%£&?2>#yA?MitmmLx 
it^zzt ztiz> mm <£ »; . vpi6 £ £ «gal4^^?S'|4 ftfi^ ^ g&-a-r § 

$§^l}-3J:e>&cDNA^:/^y-£#igU i *i £_tiSgP«|«{C#A U 
S;ft&|»ffi*n->fr&9>f y-&#cDNA&JM|LT*J»INc#ALT»^ 
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) rtwo/W -fV V F^X^Aj ( TMATCHMARKER Two-Hybrid Systemj , TMamma 
lian MATCHMAKER Two-Hybrid Assay Kitj , TMATCHMAKER One-Hybrid Systemj ( 
V^tl^ClontechfcrJg), l"HybriZAP Two-Hybrid Vector Systemj (Stratagene 
$±M)> JCWt TDalton S, and Treisman R (1992) Character ization of SAP-1, 
a protein recruited by serum response factor to the c-fos serum response 
element. Cell 68, 597-612j ) fcffJ^LT. *mm<D Z y^t H^M^fS # 

[0 110] 

-mfc^H LTit HIS3it^©ftfi, Ade2iH£^\ LacZit^, CAT 
[0 111] 

[0 112] 

£-f£U mmk^^U-^ft LTcDNA^-f -f<? --y?-? 5 ~ £fc 

[0 113] 

y&^m&zmmLfcsijx-ty-V'-zmm-tzz.t.ibT'g&o mw^^x^y 
Pkmm&*fflmLfeAj*^yv-iz*ftW(D#yrt?M£%imt&®£<Dm& 
ttKftmzmm<z>*yrt>7W&H^xfr-Dmm-t2>z.£te<, mm-J^x^ypk 

harmacia§g) . Ufc^oT, BIAcore^0>A>f tf^ &/g v>5 £ £ JC «fc 
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[0 1 14] 

-f h £Mvn£*? y (Wrighton NC; Farrell FX; Chang 

R; Kashyap AK; Barbone FP; Mulcahy LS; Johnson DL; Barrett RW; Jolliffe 
LK; Dower WJ. , Small peptides as potent mimetics of the protein hormone 
erythropoietin, Science (UNITED STATES) Jul 26 1996, 273 p458-64, Verdin 
e GL., The combinatorial chemistry of nature. Nature (ENGLAND) Nov 7 199 
6, 384 pll-13^ Hogan JC Jr., Directed combinatorial chemistry. Nature (EN 
GLAND) Nov 7 1996, 384 P 17-9) #^m#lC£tftfT*& 6 „ 
[0 115] 

y y?K& vm&t*nnz>it&m\*. *mm<D*y^?m<Dmffimn 

m<D*yrt9&<Dm&zmm*fci*mw?&fcto0mm<n&m£&&. 

--ymmzm^Tmbtiz. ^m^^yA^n^^-r^m^m 

, *ftm<Dx9v--y?%m*m^T&bti&fc&mziztLti2> 0 

[0 116] 

# y _~ §^^{cgg-r§ 0 *l6^©Grosi^>A^^ii^^ft5B$:ffli0j-r 
SJSttStmi:^?), £©?Si£&Jg«lC, #3§0J!©Grosl# >A°* 

[0 117] 

(b) K«IJ!S©itSiS:ttffi , t*XS, (c) 
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[0 118] 

&fs&*m?&mvftizMmttji\ l \ t h££ttx^*cDGrosi-L#> 

[0 119] 
[0 12 0] 

ftH**^ 3£IC, £#F*rfC;i3^T, #fg0j!<Z)#>/\ o ^ JC^sfls/g-^ 
* (DNA^ 4: ©«2fts « & R« T « f ^«®«« £ & * . 

[0121] 

ztiz&vfoft-tzte^ MM<Dmmmma>W:fe. mmmm<Dmm^ifiz^^n 

[0 12 2] 
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[0123] 

vmmzn&MMib. *mm<z>x? v--yy*mitm^xmt>nz>it&miz& 

[0124] 

Mtfowizit, mm^^m^TK. mmm. %itm, mmm. ^mm^m, 

^M^^tit^mmmmizm^^n^mmmmmmxmm-t^ztiz^-oxmm^ 
h n z> j: o iz -? -s & <d x & „ 

[0 12 5] 

o mmm&BMtf*i-7iz)ix%>z>mi!tiziz > ±m<7)ttniz2t,izmm<D£o&m 
&^t?;izm^xm&<DmfflmMizft^xm*?zz£tfxi*z 0 

[0 12 6] 
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vAtfmf^ft. mm^mmmmm. mz.i*Tjin->w ^m^z^* j -;v 

-r^->ffi^®?S'M. MAtftfU v;i^- h80 (tm) , HCO-50£:f#MLTt> £vn 

o 

[0 12 7] 
[0 12 8] 

[0 12 9] 

izf&A (M60kgi:LT) fcfcv^ii, iH&fc y#&o.i^e>ioo«g, »*l<« 

ft/1.0^£>50mg, J: »J#$ L, < ttfc&l.Ojb* £20mgT'&£ o 
[0 13 0] 

iCfc^Ttt, lB&fcy,ftj0.01fr£30mg, # * b < tt,ftjO. lfr £ 20mg, i^il 
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[0131] 
[0 13 2] 

[Mtfeffl 1 ] Grosl cDNAtf) V U — ~y >f }LV — 9 3^y 7, 

T^XiEtajg (CMEF) £ <fc JbWMM (NIH3T3) (DM^SJ^^Tr iton X-l 
00^®^lC^£;ft£#>/\ o ^«(2itgHC<i: »J, NIH3T3(C#^-TS^J30kDa(Z)^ 
>/\°?|t (P33) CMEFfCte^nTV^V^^^bTV^ (Wadhwa, R. 
et al (1991) Mutat. Res. 256, 243-54) „ SDS-PAGESC J; »J ZKZ) # ? ftfcip. 
IU S&KJ: Ump33^U ?U-±Jim>faZftmLt~ 0 3 6D£tfls£ffiV^-f A 
y U -->^iC J; RS-4M cDNA^-f >J - (Wadhwa, R. et al (199 
3) J. Biol. Chem. 268, 6615-21) ;fr£>, §f^tf>itte^-Grosl-L£*#£ 0 3©it 
fc^<Z)S2?mDNAl>?rj^-#^>*ftK:^^^ 

fc a t: h¥fH^-f ^ U - (pCMV-SPORT (GIBCO BRL Cat#. 10419-018) & 

^-^UCLTf^Lfc; D'Alessio et al., 1990, Focus 12, 47; Kriegler, M. 
, 1990, Gene Transfer and Expression: A Laboratory Manual, Stockton Pres 
s, New York, NY.; Sambrook, J. et al., 1989, Molecular Cloning: A Labora 
tory Manual, 2nd Edition. Cold Spring Harbor Laboratory, Cold Spring Har 
bor, NY.; Li, W.-B. et al., 1994, BioTechniques 16, 722) frb 82 ? <?s<)l 
LfeV^XGrosl^D-y&MV^X^ U - - y 7 o £ t. Z. 5 , 2^tf>^D 
-y (th Grosl-L£ £ t>*Grosl-S) £#£ 0 m^tlfc^^T. Grosl cDNA$T#<7) 

■&Z>Z.HX\ Grosl-S Zmfelstc (EI 1 ) . Z\<DESHZit, V^XGrosl- 

L^fifi(DEST£it^94bptf)^;^lS#>ib;fu X3ctf)&V^ (T ^ XGrosl-L) Kit 
s<M^*yrt?W (V^^Grosl-S) ■tf&C&ilJ'MZtlfr. 
[0133] 
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t>*8{C^-T 0 m*>ftfe^tl?tUD±n cDNA@B^!/(i, DNA@H^J-x-*-^-A>>7|^}c 
ffilUtt^MVN^it^^o -Y A/ y >^T#e>*lfecDNA (Vtf^Gros 
1-L) tt747r^ yK*^*S85kDaS:, EST&sJffcJg V^fc * O ^'J: »J ft £ ft 
fccDNA{J5427^ / £ &£61.5kDatf) v«?;*Grosl-S# Kb ( 

o £Tc* V^^Grosl,b83.9%©^|Hltt$:^FO±fHtl h3.0Kb^ D->cDNA (gg^lj 
1) £2.7kb^n->©cDNA (K#f## : 3) fC^ It fcDNAlM^- # - 
^>^WtCffirattj^M^^itJ&^ofe. £fe. f#£ft£3.0Kb^n->cDNA (ffi 

1) &363T^7^ (HJ#I## : 2) & &341kDa<Z) hGrosl-Sfc, 2 
.7kb^ n-yCDcVM (SB^J## : 3) l±7367^y^ : 4) fr£&£8 

3kDa©H hGrosl-L#>rS*ff Kb (03) , # ^A^JCt 1 - # 

[0134] 
[Hli2] jffi*g|>t.Grosl©aBa8 

V^XGrosl-L cWk<D*--?y V -"r^y^fy U-2*<Do%, 183-1055# g © 
cDNA^r, BamHI-y--f h V- (KJ#[## : 9) «fc ^Hindl 1 1 

■fr-f h Itm-t £7>^--fe>*:/^-f V- (@B?'J## : 10) fc^TPCRM (9 
4°C 1£\ 55°C l*h 72°C 3£\ 25V4?)l) £*TV\ ft *>ftfcPCRjg%&, Rapi 
d Ligation Kit V y3f — ~?yj\^ A) £J^TpGEM-T easy/^ # - 

n*#) fCfltAL£ 0 *S§»JM109=r>fc:°^> hi?;i, OK#tfr) £s<?*-£<D 

- ^n- — >^UfcpGEM-T/Grosl/<^^-S:BamHI-HindIin?WWrb, |wJ$ltf>3|J 
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--Zfe^^^XS. K&HJRLfe. M15 (ifTfy) 580nmT 

£#0.6{C&£-£T*Jg#|£, EliKLfc^;*^ K-eWMRSIU IPTG 0.2mM£M 
V^T37TC7?3«riai»#LT*>^^irS:MS*fc (1 r©;«®<Z>?§fl?%£SDS-P 
AGE&T*#itU fc**-S?i/jft#fcJ:tf, ^M^SGrosl^flcS:^^^* > 

fe 0 ^p33tfy ?a-^-;i/£ift£J^T, nnianc ? x * # y?n vt-j y 

[0 13 5] 

VtfX, t: h #11$ (DmRN A £ U2 / t*g©-ltfe^ (Clon 

tech laboratories, Palo alto, CA) £)$AU J -if>^n >y hfi?#f£f?o fz 
„ ^n-^{±v^^Grosl-L^^X5 K©»fi^l:^D-^t LT;i^£ 0 
A-f 7*y if->>3 TRapid-hyb bufferj (Amersham LIFE SCIENCE 

t±m) ^m^\ 68°cx+3o$-7us\-c7v #-f-e-y=iyzft^f^ nm\^r^ 

n-zT&mMls. 68°C-e2B£[ig^Mt-<5^£JCj: y/W #*-f if- 2/ 3 > fc^T 
o£„ 2XSSC, 0.01% SDStfi, ^}ST?20#<Z>8fc?#> £3®, 7M^\ 1 x SSC 

, 0.1% SDS#, 371CT?20#©Sfci££3|@f, 1 x SSC, 0.1% SDS*, 50°C 

T'20#©Sfc#£2[ItfTofco *ffitt*-h9^^7-r-JCJ:oTtfofc. * 
fc, y-if>^ny hfl¥Uf{CJ: y, n h Ti*4.4kb£2.5kb©A> k#, flft, IP 

*, n&«s&0^<, &£/v¥<Dmmr*m<mmLT^t=. 0 ¥tm> 0m, & 

S^^T&#htK«V^^£^LTV^ (04) „ fchSHIMltC^ 

Tli, 2.5kb mRNA^4.4kb(DmRNA<7)10^3aVN5§Ji4§:^L/t (0 5) „ x"? X fC 
!3HTfc3.5kb4:2.5kb<Z>/<> $5 i:J»iai:»m « A> if CDJSS^K^^ 

<*&SiLT^fc. Kfcj»|«T?tt*8«#jl&ft?\ »*"Ctt2.5kb©##$83iUT 
V^fe= WII&tflPJfctCfc^TttGrosl mRNA<7)e>%<Z)^#-f ^©&CDL7^ffi£ 



ffifE4#2 001-3112730 



11-118806 



■t&ZttfmZtlfc (06) „ 
[0 13 6] 

\L hGrosHC#M^^-fe>xy^-f V- (@H^J## : 1 1) &tfT > X 

^7^7- (@g^!l## : 12) £ffiv\ 5f^-i/3>M^'J7F/U;^ 

[0 13 7] 

[mmm 5 ] Grosi* > A^sctcM-s-r £ #M£ttttf)#§g 

Grosl CDit^^-ig^J £ 3 £ 7LZyA>?mzM-tZ> Ufa £ f^SS L fc 
o Aflsiftfcte, II^M2^cJ3v^T#SgL^^lX^^>^^§:#w^^Im^v^^ 
Grosl-L^^^^W^-^^^^^Al?^^, ^-tWc&jgU 4EItC#ttTl8 

& Ht-a- 3 1± £ ;L H h Gr osl-L $ y Si ? H £ SDS-PAGE& £ M V ^ >F>_h T? tf> # 
SHU >5x^^>^n>yf^>^(CJ:oTMJt}t5^t(Cj;ot, ^ODjfiGros 
DtfV 9u-TJlsffi{btfGrosl#yA?g.Z%gffi-?zz.£.ZmMLtc. B 
[0 13 8] 

±SB<0#tGrosl)J<y *n--*-;i/#L#S:jgv*Tfc MEflliftt MRC-5<Z)?§ 
mm^m^X^ ^T^^y^Uv Kl:ffofetr5, cDNAIg?Qfr^>®$;ft.£>,ftj83 
kDa^3J:t>^41kDa©/^> K^^m$nfe 0 2o<Z)A> KtftfcfiiS tlfer £ fcfc, 7 
- if > fi?ff T? *&4 . 4 £ =fc tf*«j2 . 5kb<7) 2«(Z> m&mM tffo ffi £ tl M il - £fc b T 

LaHJ^li, ^i^^>^ff^(±83kDa®/^> FU*^ffi$tl^^ofe 0 * NIH 
SIS^^C^T^ mGrosljft^Mc J: »J **j85kDa<£> A > $ *l fcffi, 61.5 

, 41, 34, 33i:t>*32kDatf>A> Kt>^ffi£;fl£ 0 #tf85kDatf) A > Ktt V? *Grosl- 
UC, 61.5kDacZ)A> RiV?*Grosl-SfC^J&bT& -€-©fl&(Z)A> KliWH 
W tc « Wr s ti »J S ti * > A ^ ft •?? s of IBtt A« % A e> ti S . C0S7HHSS (c 
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fcV^Ttt, 60, 40, £J:t>*34kDatf)A> K*«*fflS*lfe. NGrosl-L£ fcliSS: 

MV-SPORT Vector (GIBCO BRL) * ^ffl U £: = ifiGroslffifls^Jg^fc^o: 

7>9y7Uv hj»#f<Z>#g*, ^tl J ?tl©cDNAie^JJC*f^-r^83kDa^fett41kDa© 
A*> KjWftfflStlfc. *fe v «&j*©GFP-Grosllifc^^>A^K«:3- KtSIO 
^9*^ h9>^7x^S/a>LfeC0S7JWllS*ett» Grosl-L*fc»Grosl-SlC 

(^;ft-?*lll5£<fctF72kDa) >^fi;we>;ftTv^^£# 
, SDS-PAGE^©^x^^>^n^/ hflMJHCfc »J ffilfgS tlfc. 
[0139] 

H hGrosl-L^ Jc^SlCM/fti"* 2li©t-^> U — r-f l/-A&J$o 
J:e)tCigft$tlfc-fe>X (IB#I##: 13) &t>*T>^-fe>* (@e^'J## : 14 
, 1 5) :/^>fV-&/BV%2aS0)fc hGrosl cDNA<03t^£PCR{CT*t*g L it 
. m^CDit^$!pEGFP-Cl (*n->^>y?) 4>©GFP ORFCDC^fMlC^A 
L, H hGrosl-S^Ht^^ VAi'IS^tS TGFPC1/7-3. Oj , «fc fc: hGros 
l-LCDiBt^df>7^KS:»3StS rGFPCl/7-2.7j &ffr£Lfc. GFP-Groslift-^^ 
n- KtS'li^y?^^ Kfe i^M^GFPO^Srn- F1-£:/ 

K$:^A-^^^J:T'^WbTV^-g>C0S7M < ^a^CTfx-50 (Promega£fc$g) £ 

tiVl&TJiTt. KT*@5tU PBST*3HIi5fe^Lfeo jfflflattxbT^A'^ -fe>^^6 
^©*y>^^BH-2*««T?«*bfe. fffllg^ 2«^©Grosl^iH^JS:im 
^S*fc*>^^Ktt-etu-?*ijWJIfil«rtK:^UTv%fc (07, 8) . 
[0 14 0] 
[|tg»J 8 ] *tftt«Jffl&H£ 

^^U - — >^IC J: U^lt^tlfe^^X Grosl-L(DN^^369T ^ 7^tf)<fr£ 3 
- K1-£Grosl^ a.-* > h cDNA/pBluescript£:EcoRl7?-£J *J tfcj 2 £ 

mm<D^mr^ EcoRix-MmmmMmLtzSRam^i^? * - (Moi. ceii. Bioi. 

(1988) 8, 466-472) iZ =r >f >f - >y 3 > L *<DM$k, U y 7. fa£ H T yfe. 
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AA49892A £Genome Systea^t J: U j»A Lfc. Seal - Not I g|S& EST ^ 

P->£> ££Grosl cDNA/pBulescr ipt & H<8©SJ&'C1|i!fK8^t*&3I U 3*1 

^^M^w\n^mmm2tmm^mx^-f^-^ay^n^\ -r^^Grosi- 

UfrlE^&^fc. ££{c, r(DGrosl-L^^^Hr^§:EcoRI - NotI7*fflRBa>£ftLJS 
5Jtf-i/=iyLfc 0 t<D^m. "7^X©Grosl-LSr^*rSSRa/Grosl-L-fe> 
[0141] 

d*ie>©^# - SrNIH3T3jHSflajC3te^AL, 6 o©G418jffif'ffi©^ D - > £ 
f#, ^*l-en©Grosl©^S:^— if>^ny htCfcoTfltSLfc (09) . Z 

[0 14 2] 

locm^Y > y i/n.{c#^ n-ysoommzmg. 3B&gizmM*&mLX2mm 

^ttfco 4%*;;bAT;bT r ti K&-£t?PBS*z*Bjtu *=f-Uyzf)\/-X* 

[0 14 3] 

*:<DffiM* -fe>xioi^(DGrosi-L$: h 5 y x. 2 y n y Lfc? u - yxitn 

HI 0, ^1) 0 ir>XfRj£©Grosl-:5 hT»ti3n--^fiJt<z>fi 

T#M£>*ifc**ofc(^i© r^nni-j ) „ z\a>%g$kfrb. Grosi^>A^7 

o 

[0 14 4] 

[*13 
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^£c=r □ - - 



*fjig702 


197 


150 


#fflg733 


223 


106 


NIH3T3/7-7m3 S2 


38 


42 


NIH3T3/7-7m3 S4 


23 


40 


NIH3T3/7-7m3 S5 


40 


60 


NIH3T3/7-7m3 S6 


33 


9 


NIH3T3/7-7m3 S10 


39 


16 


#723 


181 


186 


#AS1 


190 


169 


#AS2 


276 


336 


#AS3 


398 


341 


#AS10 


209 


187 


#AS12 


233 


254 


#715 


201 


215 


#719 


179 


193 


#774 


156 


113 


#784 


103 


117 


#738 


97 


80 
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[0 14 6] 

SEQUENCE LISTING 

<110> CHUGAI RESEARCH INSTITUTE FOR MOLECULAR MEDICINE, INC. 

<120> Tumor suppressor genes 

<130> Cl-104 

<140> 
<141> 

<160> 15 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 2829 
<212> DNA 
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<213> Homo sapiens 

<220> 

<221> CDS 

<222> (52).. (1140) 

<400> 1 

ctccggcctt ggtggcgggt ggctggcggt tccgttaggt ctgagggagc g atg gcg 57 

Met Ala 
1 

gta cgc gcg ttg aag ctg ctg acc aca ctg ctg get gtc gtg gec get 105 
Val Arg Ala Leu Lys Leu Leu Thr Thr Leu Leu Ala Val Val Ala Ala 

5 10 15 

gec tec caa gec gag gtc gag tec gag gca gga tgg ggc atg gtg acg 153 
Ala Ser Gin Ala Glu Val Glu Ser Glu Ala Gly Trp Gly Met Val Thr 

20 25 30 

cct gat ctg etc ttc gec gag ggg acc gca gec tac gcg cgc ggg gac 201 
Pro Asp Leu Leu Phe Ala Glu Gly Thr Ala Ala Tyr Ala Arg Gly Asp 

35 40 45 50 

tgg ccc ggg gtg gtc ctg age atg gaa egg gcg ctg cgc tec egg gca 249 
Trp Pro Gly Val Val Leu Ser Met Glu Arg Ala Leu Arg Ser Arg Ala 

55 60 65 

gec etc cgc gee ctt cgc ctg cgc tgc cgc acc cag tgt gec gec gac 297 
Ala Leu Arg Ala Leu Arg Leu Arg Cys Arg Thr Gin Cys Ala Ala Asp 
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70 75 80 

ttc ccg tgg gag ctg gac ccc gac tgg tec ccc age ccg gee cag gee 345 
Phe Pro Trp Glu Leu Asp Pro Asp Trp Ser Pro Ser Pro Ala Gin Ala 

85 90 95 

teg ggc gec ggc gee ctg cgc gac ctg age ttc ttc ggg ggc ctt ctg 393 
Ser Gly Ala Gly Ala Leu Arg Asp Leu Ser Phe Phe Gly Gly Leu Leu 

100 .105 110 

cgt cgc get gec tgc ctg cgc cgc tgc etc ggg ccg ccg gee gee cac 441 
Arg Arg Ala Ala Cys Leu Arg Arg Cys Leu Gly Pro Pro Ala Ala His 

115 120 125 130 

teg etc age gaa gag atg gag ctg gag ttc cgc aag egg age ccc tac 489 
Ser Leu Ser Glu Glu Met Glu Leu Glu Phe Arg Lys Arg Ser Pro Tyr 

135 140 145 

aac tac ctg cag gtc gec tac ttc aag ate aac aag ttg gag aaa get 537 
Asn Tyr Leu Gin Val Ala Tyr Phe Lys He Asn Lys Leu Glu Lys Ala 

150 155 160 

gtt get gca gca cac ace ttc ttc gtg ggc aat cct gag cac atg gaa 585 
Val Ala Ala Ala His Thr Phe Phe Val Gly Asn Pro Glu His Met Glu 

165 170 175 

atg cag cag aac eta gac tat tac caa ace atg tct gga gtg aag gag 633 
Met Gin Gin Asn Leu Asp Tyr Tyr Gin Thr Met Ser Gly Val Lys Glu 

180 185 190 

4 8 m$E#2 001-3112730 



#3* 1 1 - 1 1 8 8 0 6 



gcc gac ttc aag gat ctt gag act caa ccc cat atg caa gaa ttt cga 681 
Ala Asp Phe Lys Asp Leu Glu Thr Gin Pro His Met Gin Glu Phe Arg 

195 200 205 210 

ctg gga gtg cga etc tac tea gag gaa cag cca cag gaa get gtg ccc 729 
Leu Gly Val Arg Leu Tyr Ser Glu Glu Gin Pro Gin Glu Ala Val Pro 

215 220 225 

cac eta gag gcg gcg ctg caa gaa tac ttt gtg gcc tat gag gag tgc 777 
His Leu Glu Ala Ala Leu Gin Glu Tyr Phe Val Ala Tyr Glu Glu Cys 

230 235 240 

cgt gcc etc tgc gaa ggg ccc tat gac tac gat ggc tac aac tac ctt 825 
Arg Ala Leu Cys Glu Gly Pro Tyr Asp Tyr Asp Gly Tyr Asn Tyr Leu 

245 250 255 

gag tac aac get gac etc ttc cag gcc ate aca gat cat tac ate cag 873 
Glu Tyr Asn Ala Asp Leu Phe Gin Ala He Thr Asp His Tyr He Gin 

260 265 270 

gtc etc aac tgt aag cag aac tgt gtc acg gag ctt get tec cac cca 921 
Val Leu Asn Cys Lys Gin Asn Cys Val Thr Glu Leu Ala Ser His Pro 

275 280 285 290 

agt cga gag aag ccc ttt gaa gac ttc etc cca teg cat tat aat tat 969 
Ser Arg Glu Lys Pro Phe Glu Asp Phe Leu Pro Ser His Tyr Asn Tyr 

295 300 305 

4 9 »2 0 0 1 - 3 1 1 2 7 3 0 
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ctg cag ttt gcc tac tat aac att ggg aat tat aca caa get ggt gaa 1017 
Leu Gin Phe Ala Tyr Tyr Asn lie Gly Asn Tyr Thr Gin Ala Gly Glu 

310 315 320 

tgt gcc aag acc tat ctt etc ttc ttc ccc aat gac gag gtg atg aac 1065 
Cys Ala Lys Thr Tyr Leu Leu Phe Phe Pro Asn Asp Glu Val Met Asn 

325 330 335 

caa aat ttg gcc tat tat gca get atg ctt gga gaa gaa cac acc aga 1113 
Gin Asn Leu Ala Tyr Tyr Ala Ala Met Leu Gly Glu Glu His Thr Arg 

340 345 350 

tec ate ggc ccc cgt gag cag ggc acc tagggaaaga tgtgaccccg 1160 
Ser He Gly Pro Arg Glu Gin Gly Thr 

355 360 

gaaagtactc agtttccctg ccctggagtg ccaaggagta ccgacagcga agectactgg 1220 
aaaaagaact gcttttcttc gcttatgatg tttttggaat tccctttgtg gategggatt 1280 
catggactcc agaagaaatg attcccaaga aattgeaaga gaaacagaag tgaggacctt 1340 
gaagaaactg catggttgga tcagtctgat gaagcacttg aggcttcttg agcccaggca 1400 
gatgtgaact cctggcaagg ggtgggcagg tccagtttgg gaagtcgggg tggagcccag 1460 
ggctggccct ggaatgcagt cctcagagcg gttgtgctca taggtcagaa egggaaacag 1520 
ccgtacgcat ctcccaggag attgggaacc ttatgaagga aatcgagacc cttgtggaag 1580 
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agaagaccaa ggagtcactg gatgtgagca gactgacccg ggaaggtggc cccctgctgt 1640 



atgaaggcat cagtctcacc atgaactcca aactcctgaa tggttaccag cgggtggtga 1700 



tggacggcgt aatctctgac cacgagtgtc aggagctgca gagactgacc aatgtggcag 1760 



caacctcagg agatggctac cggggtcaga cctccccaca tactcccaat gaaaagttct 1820 



atggtgtcac tgtcttcaaa gccctcaagc tggggcaaga aggcaaagtt cctctgcaga 1880 



gtgcccacct gtactacaac gtgacggaga aagtgcggcg catcatggag tcctacttcc 1940 



gcctggatac gcccctctac ttttcctact ctcatctggt gtgccgcact gccatcgaag 2000 



aggtccaggc agagaggaag gatgatagtc atccagtcca cgtggacaac tgcatcctga 2060 



atgccgagac cctcgtgtgt gtcaaagagc ccccagccta caccttccgc gactacagcg 2120 



ccatccttta cctaaatggg gacttcgatg gcggaaactt ttatttcact gaactggatg 2180 



ccaagaccgt gacggcagag gtgcagcctc agtgtggaag agccgtggga ttctcttcag 2240 



gcactgaaaa cccacatgga gtgaaggctg tcaccagggg gcagcgctgt gccatcgccc 2300 



tgtggttcac cctggaccct cgacacagcg agcgggacag ggtgcaggca gatgacctgg 2360 



tgaagatgct cttcagccca gaagagatgg acctctccca ggagcagccc ctggatgccc 2420 
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agcagggccc ccccgaacct gcacaagagt ctctctcagg cagtgaatcg aagcccaagg 2480 
atgagctatg acagcgtcca ggtcagacgg atgggtgact agacccatga agaggaactc 2540 
ttcttgcact ctgagctggc cagcccctcg gggctgcaga gcagtgagcc tacatctgcc 2600 
actcagccga ggggaccctg ctcacagcct tctacatggt gctactgctc ttggagtgga 2660 
catgaccaga caccgcaccc cctggatctg gctgagggct caggacacag gcccagccac 2720 
ccccaggggc ctccacaggc cgctgcataa cagcgataca gtacttaagt gtctgtgtag 2780 
acaaccaaag aataaatgat tcatggtttt ttttaaaaaa aaaaaaaaa 2829 

<210> 2 
<211> 363 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Ala Val Arg Ala Leu Lys Leu Leu Thr Thr Leu Leu Ala Val Val 

15 10 15 

Ala Ala Ala Ser Gin Ala Glu Val Glu Ser Glu Ala Gly Trp Gly Met 

20 25 30 

Val Thr Pro Asp Leu Leu Phe Ala Glu Gly Thr Ala Ala Tyr Ala Arg 

35 40 45 
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11-118806 



Gly Asp Trp Pro Gly Val Val Leu Ser Met Glu Arg Ala Leu Arg Ser 

50 55 60 

Arg Ala Ala Leu Arg Ala Leu Arg Leu Arg Cys Arg Thr Gin Cys Ala 

65 70 75 80 

Ala Asp Phe Pro Trp Glu Leu Asp Pro Asp Trp Ser Pro Ser Pro Ala 

85 90 95 

Gin Ala Ser Gly Ala Gly Ala Leu Arg Asp Leu Ser Phe Phe Gly Gly 

100 105 110 

Leu Leu Arg Arg Ala Ala Cys Leu Arg Arg Cys Leu Gly Pro Pro Ala 

115 120 125 

Ala His Ser Leu Ser Glu Glu Met Glu Leu Glu Phe Arg Lys Arg Ser 

130 135 140 

Pro Tyr Asn Tyr Leu Gin Val Ala Tyr Phe Lys He Asn Lys Leu Glu 

145 150 155 160 

Lys Ala Val Ala Ala Ala His Thr Phe Phe Val Gly Asn Pro Glu His 

165 170 175 

Met Glu Met Gin Gin Asn Leu Asp Tyr Tyr Gin Thr Met Ser Gly Val 

180 185 190 

Lys Glu Ala Asp Phe Lys Asp Leu Glu Thr Gin Pro His Met Gin Glu 
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195 200 205 

Phe Arg Leu Gly Val Arg Leu Tyr Ser Glu Glu Gin Pro Gin Glu Ala 

210 215 220 

Val Pro His Leu Glu Ala Ala Leu Gin Glu Tyr Phe Val Ala Tyr Glu 

225 230 235 240 

Glu Cys Arg Ala Leu Cys Glu Gly Pro Tyr Asp Tyr Asp Gly Tyr Asn 

245 250 255 

Tyr Leu Glu Tyr Asn Ala Asp Leu Phe Gin Ala He Thr Asp His Tyr 

260 265 270 

He Gin Val Leu Asn Cys Lys Gin Asn Cys Val Thr Glu Leu Ala Ser 

275 280 285 

His Pro Ser Arg Glu Lys Pro Phe Glu Asp Phe Leu Pro Ser His Tyr 

290 295 300 

Asn Tyr Leu Gin Phe Ala Tyr Tyr Asn He Gly Asn Tyr Thr Gin Ala 

305 310 315 320 

Gly Glu Cys Ala Lys Thr Tyr Leu Leu Phe Phe Pro Asn Asp Glu Val 

325 330 335 

Met Asn Gin Asn Leu Ala Tyr Tyr Ala Ala Met Leu Gly Glu Glu His 

340 345 350 



ffi£E#2 001-3112730 
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Thr Arg Ser He Gly Pro Arg Glu Gin Gly Thr 

355 360 



<210> 3 
<211> 2600 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (52).. (2259) 
<400> 3 

ctccggcctt ggtggcgggt ggctggcggt tccgttaggt ctgagggagc g atg gcg 57 

Met Ala 
1 

gta cgc gcg ttg aag ctg ctg acc aca ctg ctg get gtc gtg gec get 105 
Val Arg Ala Leu Lys Leu Leu Thr Thr Leu Leu Ala Val Val Ala Ala 

5 10 15 

gec tec caa gec gag gtc gag tec gag gca gga tgg ggc atg gtg acg 153 
Ala Ser Gin Ala Glu Val Glu Ser Glu Ala Gly Trp Gly Met Val Thr 

20 25 30 

cct gat ctg etc ttc gec gag ggg acc gca gec tac gcg cgc ggg gac 201 
Pro Asp Leu Leu Phe Ala Glu Gly Thr Ala Ala Tyr Ala Arg Gly Asp 

35 40 45 50 
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tgg ccc ggg gtg gtc ctg age atg gaa egg gcg ctg cgc tec egg gca 249 
Trp Pro Gly Val Val Leu Ser Met Glu Arg Ala Leu Arg Ser Arg Ala 

55 60 65 

gee etc cgc gec ctt cgc ctg cgc tgc cgc ace cag tgt gee gee gac 297 
Ala Leu Arg Ala Leu Arg Leu Arg Cys Arg Thr Gin Cys Ala Ala Asp 

70 75 80 

ttc ccg tgg gag ctg gac ccc gac tgg tec ccc age ccg gec cag gec 345 
Phe Pro Trp Glu Leu Asp Pro Asp Trp Ser Pro Ser Pro Ala Gin Ala 

85 90 95 

teg ggc gee ggc gec ctg cgc gac ctg age ttc ttc ggg ggc ctt ctg 393 
Ser Gly Ala Gly Ala Leu Arg Asp Leu Ser Phe Phe Gly Gly Leu Leu 

100 105 110 

cgt cgc get gee tgc ctg cgc cgc tgc etc ggg ccg ccg gee gee cac 441 
Arg Arg Ala Ala Cys Leu Arg Arg Cys Leu Gly Pro Pro Ala Ala His 

115 120 125 130 

teg etc age gaa gag atg gag ctg gag ttc cgc aag egg age ccc tac 489 
Ser Leu Ser Glu Glu Met Glu Leu Glu Phe Arg Lys Arg Ser Pro Tyr 

135 140 145 

aac tac ctg cag gtc gee tac ttc aag ate aac aag ttg gag aaa get 537 
Asn Tyr Leu Gin Val Ala Tyr Phe Lys He Asn Lys Leu Glu Lys Ala 

150 155 160 



ffi$E#2 001-3112730 



11-118806 



gtt get gca gca cac acc ttc ttc gtg ggc aat cct gag cac atg gaa 585 
Val Ala Ala Ala His Thr Phe Phe Val Gly Asn Pro Glu His Met Glu 

165 170 175 

atg cag cag aac eta gac tat tac caa acc atg tct gga gtg aag gag 633 
Met Gin Gin Asn Leu Asp Tyr Tyr Gin Thr Met Ser Gly Val Lys Glu 

180 185 190 

gec gac ttc aag gat ctt gag act caa ccc cat atg caa gaa ttt cga 681 
Ala Asp Phe Lys Asp Leu Glu Thr Gin Pro His Met Gin Glu Phe Arg 

195 200 • 205 210 

ctg gga gtg cga etc tac tea gag gaa cag cca cag gaa get gtg ccc 729 
Leu Gly Val Arg Leu Tyr Ser Glu Glu Gin Pro Gin Glu Ala Val Pro 

215 220 225 

cac eta gag gcg gcg ctg caa gaa tac ttt gtg gec tat gag gag tgc 777 
His Leu Glu Ala Ala Leu Gin Glu Tyr Phe Val Ala Tyr Glu Glu Cys 

230 235 240 

cgt gec etc tgc gaa ggg ccc tat gac tac gat ggc tac aac tac ctt 825 
Arg Ala Leu Cys Glu Gly Pro Tyr Asp Tyr Asp Gly Tyr Asn Tyr Leu 

245 250 255 

gag tac aac get gac etc ttc cag gec ate aca gat cat tac ate cag 873 
Glu Tyr Asn Ala Asp Leu Phe Gin Ala He Thr Asp His Tyr He Gin 

260 265 270 

gtc etc aac tgt aag cag aac tgt gtc acg gag ctt get tec cac cca 921 

5 7 mUft 2001-3112730 
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Val Leu Asn Cys Lys Gin Asn Cys Val Thr Glu Leu Ala Ser His Pro 

275 280 285 290 

agt cga gag aag ccc ttt gaa gac ttc etc cca teg cat tat aat tat 969 
Ser Arg Glu Lys Pro Phe Glu Asp Phe Leu Pro Ser His Tyr Asn Tyr 

295 300 305 

ctg cag ttt gec tac tat aac att ggg aat tat aca caa get ggt gaa 1017 
Leu Gin Phe Ala Tyr Tyr Asn He Gly Asn Tyr Thr Gin Ala Gly Glu 

310 315 320 

tgt gee aag ace tat ctt etc ttc ttc ccc aat gac gag gtg atg aac 1065 
Cys Ala Lys Thr Tyr Leu Leu Phe Phe Pro Asn Asp Glu Val Met Asn 

325 330 335 

caa aat ttg gec tat tat gca get atg ctt gga gaa gaa cac acc aga 1113 
Gin Asn Leu Ala Tyr Tyr Ala Ala Met Leu Gly Glu Glu His Thr Arg 

340 345 350 

tec ate ggc ccc cgt gag agt gec aag gag tac cga cag cga age eta 1161 
Ser He Gly Pro Arg Glu Ser Ala Lys Glu Tyr Arg Gin Arg Ser Leu 

355 360 365 370 

ctg gaa aaa gaa ctg ctt ttc ttc get tat gat gtt ttt gga att ccc 1209 
Leu Glu Lys Glu Leu Leu Phe Phe Ala Tyr Asp Val Phe Gly He Pro 

375 380 385 

ttt gtg gat ccg gat tea tgg act cca gaa gaa gtg att ccc aag aga 1257 
Phe Val Asp Pro Asp Ser Trp Thr Pro Glu Glu Val He Pro Lys Arg 

5 8 ffi£E#2 001-3112730 



#^ 11-118806 



390 395 400 

ttg caa gag aaa cag aag tea gaa egg gaa aca gee gta cgc ate tec 1305 
Leu Gin Glu Lys Gin Lys Ser Glu Arg Glu Thr Ala Val Arg He Ser 

405 410 415 

cag gag att ggg aac ctt atg aag gaa ate gag ace ctt gtg gaa gag 1353 
Gin Glu lie Gly Asn Leu Met Lys Glu He Glu Thr Leu Val Glu Glu 

420 425 430 

aag ace aag gag tea ctg gat gtg age aga ctg ace egg gaa ggt ggc 1401 
Lys Thr Lys Glu Ser Leu Asp Val Ser Arg Leu Thr Arg Glu Gly Gly 

435 440 445 450 

ccc ctg ctg tat gaa ggc ate agt etc acc atg aac tec aaa etc ctg 1449 
Pro Leu Leu Tyr Glu Gly He Ser Leu Thr Met Asn Ser Lys Leu Leu 

455 460 465 

aat ggt tac cag egg gtg gtg atg gac ggc gta ate tct gac cac gag 1497 
Asn Gly Tyr Gin Arg Val Val Met Asp Gly Val He Ser Asp His Glu 

470 475 480 

tgt cag gag ctg cag aga ctg acc aat gtg gca gca acc tea gga gat 1545 
Cys Gin Glu Leu Gin Arg Leu Thr Asn Val Ala Ala Thr Ser Gly Asp 

485 490 495 

ggc tac egg ggt cag acc tec cca cat act ccc aat gaa aag ttc tat 1593 
Gly Tyr Arg Gly Gin Thr Ser Pro His Thr Pro Asn Glu Lys Phe Tyr 

500 505 510 
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ggt gtc act gtc ttc aaa gcc etc aag ctg ggg caa gaa ggc aaa gtt 1641 
Gly Val Thr Val Phe Lys Ala Leu Lys Leu Gly Gin Glu Gly Lys Val 

515 520 525 530 

cct ctg cag agt gcc cac ctg tac tac aac gtg acg gag aaa gtg egg 1689 
Pro Leu Gin Ser Ala His Leu Tyr Tyr Asn Val Thr Glu Lys Val Arg 

535 540 545 

cgc ate atg gag tec tac ttc cgc ctg gat acg ccc etc tac ttt tec 1737 
Arg He Met Glu Ser Tyr Phe Arg Leu Asp Thr Pro Leu Tyr Phe Ser 

550 555 560 

tac tct cat ctg gtg tgc cgc act gcc ate gaa gag gtc cag gca gag 1785 
Tyr Ser His Leu Val Cys Arg Thr Ala He Glu Glu Val Gin Ala Glu 

565 570 575 

agg aag gat gat agt cat cca gtc cac gtg gac aac tgc ate ctg aat 1833 
Arg Lys Asp Asp Ser His Pro Val His Val Asp Asn Cys He Leu Asn 

580 ^ 585 590 

gcc gag acc etc gtg tgt gtc aaa gag ccc cca gcc tac acc ttc cgc 1881 
Ala Glu Thr Leu Val Cys Val Lys Glu Pro Pro Ala Tyr Thr Phe Arg 

595 600 605 610 

gac tac age gcc ate ctt tac eta aat ggg gac ttc gat ggc gga aac 1929 
Asp Tyr Ser Ala He Leu Tyr Leu Asn Gly Asp Phe Asp Gly Gly Asn 

615 620 625 

6 0 mtE#2 0 0 1 - 3 1 1 2 7 3 0 
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ttt tat ttc act gaa ctg gat gcc aag acc gtg acg gca gag gtg cag 1977 
Phe Tyr Phe Thr Glu Leu Asp Ala Lys Thr Val Thr Ala Glu Val Gin 

630 635 640 

cct cag tgt gga aga gcc gtg gga ttc tct tea ggc act gaa aac cca 2025 
Pro Gin Cys Gly Arg Ala Val Gly Phe Ser Ser Gly Thr Glu Asn Pro 

645 650 655 

cat gga gtg aag get gtc acc agg ggg cag cgc tgt gcc ate gcc ctg 2073 
His Gly Val Lys Ala Val Thr Arg Gly Gin Arg Cys Ala lie Ala Leu 

660 665 670 

tgg ttc acc ctg gac cct cga cac age gag egg gac agg gtg cag gca 2121 
Trp Phe Thr Leu Asp Pro Arg His Ser Glu Arg Asp Arg Val Gin Ala 

675 680 685 690 

gat gac ctg gtg aag atg etc ttc age cca gaa gag atg gac etc tec 2169 
Asp Asp Leu Val Lys Met Leu Phe Ser Pro Glu Glu Met Asp Leu Ser 

695 700 705 

cag gag cag ccc ctg gat gcc cag cag ggc ccc ccc gaa cct gca caa 2217 
Gin Glu Gin Pro Leu Asp Ala Gin Gin Gly Pro Pro Glu Pro Ala Gin 

710 715 720 

gag tct etc tea ggc agt gaa teg aag ccc aag gat gag eta 2259 
Glu Ser Leu Ser Gly Ser Glu Ser Lys Pro Lys Asp Glu Leu 

725 730 735 

tgacagcgtc caggtcagac ggatgggtga ctagacccat gaagaggaac tettcttgea 2319 

6 1 ffi§E4# 2001-3112730 
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ctctgagctg gccagcccct cggggctgca gagcagtgag cctacatctg ccactcagcc 2379 
gaggggaccc tgctcacagc cttctacatg gtgctactgc tcttggagtg gacatgacca 2439 
gacaccgcac cccctggatc tggctgaggg ctcaggacac aggcccagcc acccccaggg 2499 
gcctccacag gccgctgcat aacagcgata cagtacttaa gtgtctgtgt agacaaccaa 2559 
agaataaatg attcatggtt ttttttaaaa aaaaaaaaaa a 2600 

<210> 4 
<211> 736 
<212> PRT 

<213> Homo sapiens 

<400> 4 

Met Ala Val Arg Ala Leu Lys Leu Leu Thr Thr Leu Leu Ala Val Val 

15 10 15 

Ala Ala Ala Ser Gin Ala Glu Val Glu Ser Glu Ala Gly Trp Gly Met 

20 25 30 

Val Thr Pro Asp Leu Leu Phe Ala Glu Gly Thr Ala Ala Tyr Ala Arg 

35 40 45 

Gly Asp Trp Pro Gly Val Val Leu Ser Met Glu Arg Ala Leu Arg Ser 

50 55 60 
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Arg Ala Ala Leu Arg Ala Leu Arg Leu Arg Cys Arg Thr Gin Cys Ala 

65 70 75 80 

Ala Asp Phe Pro Trp Glu Leu Asp Pro Asp Trp Ser Pro Ser Pro Ala 

85 90 95 

Gin Ala Ser Gly Ala Gly Ala Leu Arg Asp Leu Ser Phe Phe Gly Gly 

100 105 110 

Leu Leu Arg Arg Ala Ala Cys Leu Arg Arg Cys Leu Gly Pro Pro Ala 

115 120 125 

Ala His Ser Leu Ser Glu Glu Met Glu Leu Glu Phe Arg Lys Arg Ser 

130 135 140 

Pro Tyr Asn Tyr Leu Gin Val Ala Tyr Phe Lys He Asn Lys Leu Glu 

145 150 155 160 

Lys Ala Val Ala Ala Ala His Thr Phe Phe Val Gly Asn Pro Glu His 

165 170 175 

Met Glu Met Gin Gin Asn Leu Asp Tyr Tyr Gin Thr Met Ser Gly Val 

180 185 190 

Lys Glu Ala Asp Phe Lys Asp Leu Glu Thr Gin Pro His Met Gin Glu 

195 200 205 

Phe Arg Leu Gly Val Arg Leu Tyr Ser Glu Glu Gin Pro Gin Glu Ala 
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210 



215 



220 



Val Pro His Leu Glu Ala Ala Leu Gin Glu Tyr Phe Val Ala Tyr Glu 

225 230 235 240 

Glu Cys Arg Ala Leu Cys Glu Gly Pro Tyr Asp Tyr Asp Gly Tyr Asn 

245 250 255 

Tyr Leu Glu Tyr Asn Ala Asp Leu Phe Gin Ala He Thr Asp His Tyr 

260 265 270 

He Gin Val Leu Asn Cys Lys Gin Asn Cys Val Thr Glu Leu Ala Ser 

275 280 285 

His Pro Ser Arg Glu Lys Pro Phe Glu Asp Phe Leu Pro Ser His Tyr 

290 295 300 

Asn Tyr Leu Gin Phe Ala Tyr Tyr Asn He Gly Asn Tyr Thr Gin Ala 

305 310 315 320 

Gly Glu Cys Ala Lys Thr Tyr Leu Leu Phe Phe Pro Asn Asp Glu Val 

325 330 335 

Met Asn Gin Asn Leu Ala Tyr Tyr Ala Ala Met Leu Gly Glu Glu His 

340 345 350 

Thr Arg Ser He Gly Pro Arg Glu Ser Ala Lys Glu Tyr Arg Gin Arg 

355 360 365 
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Ser Leu Leu Glu Lys Glu Leu Leu Phe Phe Ala Tyr Asp Val Phe Gly 

370 375 380 

He Pro Phe Val Asp Pro Asp Ser Trp Thr Pro Glu Glu Val He Pro 

385 390 395 400 

Lys Arg Leu Gin Glu Lys Gin Lys Ser Glu Arg Glu Thr Ala Val Arg 

405 410 415 

He Ser Gin Glu He Gly Asn Leu Met Lys Glu He Glu Thr Leu Val 

420 425 430 

Glu Glu Lys Thr Lys Glu Ser Leu Asp Val Ser Arg Leu Thr Arg Glu 

435 440 445 

Gly Gly Pro Leu Leu Tyr Glu Gly He Ser Leu Thr Met Asn Ser Lys 

450 455 460 

Leu Leu Asn Gly Tyr Gin Arg Val Val Met Asp Gly Val He Ser Asp 

465 470 475 480 

His Glu Cys Gin Glu Leu Gin Arg Leu Thr Asn Val Ala Ala Thr Ser 

485 490 495 

Gly Asp Gly Tyr Arg Gly Gin Thr Ser Pro His Thr Pro Asn Glu Lys 

500 505 510 

Phe Tyr Gly Val Thr Val Phe Lys Ala Leu Lys Leu Gly Gin Glu Gly 

515 520 525 
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Lys Val Pro Leu Gin Ser Ala His Leu Tyr Tyr Asn Val Thr Glu Lys 

530 535 540 

Val Arg Arg He Met Glu Ser Tyr Phe Arg Leu Asp Thr Pro Leu Tyr 

545 550 555 560 

Phe Ser Tyr Ser His Leu Val Cys Arg Thr Ala He Glu Glu Val Gin 

565 570 575 

Ala Glu Arg Lys Asp Asp Ser His Pro Val His Val Asp Asn Cys He 

580 585 590 

Leu Asn Ala Glu Thr Leu Val Cys Val Lys Glu Pro Pro Ala Tyr Thr 

595 600 605 

Phe Arg Asp Tyr Ser Ala He Leu Tyr Leu Asn Gly Asp Phe Asp Gly 

610 615 620 

Gly Asn Phe Tyr Phe Thr Glu Leu Asp Ala Lys Thr Val Thr Ala Glu 

625 630 635 640 

Val Gin Pro Gin Cys Gly Arg Ala Val Gly Phe Ser Ser Gly Thr Glu 

645 650 655 

Asn Pro His Gly Val Lys Ala Val Thr Arg Gly Gin Arg Cys Ala He 

660 665 670 

Ala Leu Trp Phe Thr Leu Asp Pro Arg His Ser Glu Arg Asp Arg Val 
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675 680 685 

Gin Ala Asp Asp Leu Val Lys Met Leu Phe Ser Pro Glu Glu Met Asp 

690 695 700 

Leu Ser Gin Glu Gin Pro Leu Asp Ala Gin Gin Gly Pro Pro Glu Pro 

705 710 715 720 

Ala Gin Glu Ser Leu Ser Gly Ser Glu Ser Lys Pro Lys Asp Glu Leu 

725 730 735 



<210> 5 
<211> 2416 
<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (12).. (2252) 

<400> 5 

ggagcaaggc c atg gcg gtg acg aaa gga ggc tgc tgg cac gat get age 50 
Met Ala Val Thr Lys Gly Gly Cys Trp His Asp Ala Ser 

.1 5 10 

ggt cgc cgc cgc cgc cgc ctt acg ggt tgc ggc gag tct gag ccg gga 98 
Gly Arg Arg Arg Arg Arg Leu Thr Gly Cys Gly Glu Ser Glu Pro Gly 

15 20 25 
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tgg gac gtg gca gcc cct gac ctg ctt tac gca gag ggg acc gcg gcc 146 
Trp Asp Val Ala Ala Pro Asp Leu Leu Tyr Ala Glu Gly Thr Ala Ala 

30 35 40 45 

tac teg cgc agg gac tgg ccc ggg gtg gtc ctg aac atg gag egg get 194 
Tyr Ser Arg Arg Asp Trp Pro Gly Val Val Leu Asn Met Glu Arg Ala 

50 55 60 



ctg cgc teg egg gcg gcc ctg cgt gcc etc cgc ctg cgc tgc cgc aca 242 
Leu Arg Ser Arg Ala Ala Leu Arg Ala Leu Arg Leu Arg Cys Arg Thr 

65 70 75 

cgc tgt gcc acc gaa ctg ccg tgg gca ccg gac ctg gat etc ggt ccg 290 
Arg Cys Ala Thr Glu Leu Pro Trp Ala Pro Asp Leu Asp Leu Gly Pro 

80 85 90 

gac ccc age ctg age cag gac ccg ggc gcc gcc gcc ctg cac gac ctg 338 
Asp Pro Ser Leu Ser Gin Asp Pro Gly Ala Ala Ala Leu His Asp Leu 

95 100 105 



cgc ttc ttc gga gcc gtg ctg cgc cgt gcc gcc tgc eta cgc cgc tgc 386 
Arg Phe Phe Gly Ala Val Leu Arg Arg Ala Ala Cys Leu Arg Arg Cys 

HO 115 120 125 



etc ggg ccg ccc tct gcc cac ttg ctg agt gaa gaa ctg gac ctg gag 434 
Leu Gly Pro Pro Ser Ala His Leu Leu Ser Glu Glu Leu Asp Leu Glu 

130 135 140 
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ttc aac aag egg age ccg tac aac tac ctg cag gtc gec tat ttc aag 482 
Phe Asn Lys Arg Ser Pro Tyr Asn Tyr Leu Gin Val Ala Tyr Phe Lys 

145 150 155 

ata aac aag ctg gag aaa get gtg get gcg gca cac acc ttc ttt gtg 530 
He Asn Lys Leu Glu Lys Ala Val Ala Ala Ala His Thr Phe Phe Val 

160 165 170 

ggc aat cct gag cac atg gag atg egg cag aac etc gac tat tac caa 578 
Gly Asn Pro Glu His Met Glu Met Arg Gin Asn Leu Asp Tyr Tyr Gin 

175 180 185 

acc atg tct ggg gtg aag gag gca gac ttc agg gat etc gag gee aag 626 
Thr Met Ser Gly Val Lys Glu Ala Asp Phe Arg Asp Leu Glu Ala Lys 

190 195 200 205 

ccc cat atg cat gag ttt egg ctg ggg gta cga etc tac tea gag gag 674 
Pro His Met His Glu Phe Arg Leu Gly Val Arg Leu Tyr Ser Glu Glu 

210 215 220 

aag cca cag gaa get gtg ccc cac ctg gag gcg gca ctg caa gag tac 722 
Lys Pro Gin Glu Ala Val Pro His Leu Glu Ala Ala Leu Gin Glu Tyr 

225 230 235 

ttt gtg gee gat gag gag tgc cgt gee etc tgc gaa ggg ccc tat gac 770 
Phe Val Ala Asp Glu Glu Cys Arg Ala Leu Cys Glu Gly Pro Tyr Asp 

240 245 250 

tac gac ggc tac aac tac eta gac tac age get gac etc ttc cag gee 818 

6 9 M2 0 0 1 - 3 1 1 2 7 3 0 
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Tyr Asp Gly Tyr Asn Tyr Leu Asp Tyr Ser Ala Asp Leu Phe Gin Ala 

255 260 265 

ate aca gat cat tac gtc cag gtc etc aac tgt aag cag aac tgt gtc 866 
He Thr Asp His Tyr Val Gin Val Leu Asn Cys Lys Gin Asn Cys Val 

270 275 280 285 

acg gag ctg get tec cac cca agt agg gaa aag ccc ttt gaa gac ttc 914 
Thr Glu Leu Ala Ser His Pro Ser Arg Glu Lys Pro Phe Glu Asp Phe 

290 295 300 

etc cct tea cac tat aat tac eta cag ttt gee tac tac aac att ggg 962 
Leu Pro Ser His Tyr Asn Tyr Leu Gin Phe Ala Tyr Tyr Asn He Gly 

305 310 315 

aac tat aca caa get att gaa tgt gee aag ace tac etc etc ttc ttt 1010 

Asn Tyr Thr Gin Ala He Glu Cys Ala Lys Thr Tyr Leu Leu Phe Phe 

320 325 330 

w 

ccc aat gat gag gtg atg cac cag aat ctg get tat tac aca gee atg 1058 

Pro Asn Asp Glu Val Met His Gin Asn Leu Ala Tyr Tyr Thr Ala Met 

335 340 345 

ctt gga gaa gaa gag gee age tec ate age ccc agg gag aat gee gag 1106 
Leu Gly Glu Glu Glu Ala Ser Ser He Ser Pro Arg Glu Asn Ala Glu 

350 355 360 365 

gaa tac cga cgt cca aac ctg ttg gag aaa gaa ctg ctt ttc ttc get 1154 
Glu Tyr Arg Arg Pro Asn Leu Leu Glu Lys Glu Leu Leu Phe Phe Ala 
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370 375 380 

tat gac att ttt gga att ccc ttt gtg gat ccc gat tea tgg act cca 1202 
Tyr Asp He Phe Gly He Pro Phe Val Asp Pro Asp Ser Trp Thr Pro 

385 390 395 

gaa gaa gtg att ccc aag aga ttg caa gag aaa cag aag tct gaa egg 1250 
Glu Glu Val He Pro Lys Arg Leu Gin Glu Lys Gin Lys Ser Glu Arg 

400 405 410 

gaa aca gec gta cgc ate tec cag gag att ggg aac ctt atg aag gaa 1298 
Glu Thr Ala Val Arg He Ser Gin Glu He Gly Asn Leu Met Lys Glu 

415 420 425 

ate gag acc ctt gtg gaa gag aag ace aag gag tct ctg gat gtg age 1346 
He Glu Thr Leu Val Glu Glu Lys Thr Lys Glu Ser Leu Asp Val Ser 

430 435 440 445 

aga ctg acc egg gaa ggt ggt ccc ctg ctg tat gaa ggc ate agt etc 1394 
Arg Leu Thr Arg Glu Gly Gly Pro Leu Leu Tyr Glu Gly He Ser Leu 

450 455 460 

acc atg aac tec aaa gtc ttg aat ggc tec cag egg gtg gtg atg gat 1442 
Thr Met Asn Ser Lys Val Leu Asn Gly Ser Gin Arg Val Val Met Asp 

465 470 475 

ggt gtg ate tct gat gat gag tgc cag gag ctg cag aga ctg acc aat 1490 
Gly Val He Ser Asp Asp Glu Cys Gin Glu Leu Gin Arg Leu Thr Asn 

480 485 490 

7 1 ffifl# 2001-3112730 
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gcg gca gca act teg gga gat ggc tac cga ggt cag acc tec cca cac 1538 
Ala Ala Ala Thr Ser Gly Asp Gly Tyr Arg Gly Gin Thr Ser Pro His 

495 500 505 

acc cca aat gaa aag ttc tat ggt gtt act gtc etc aaa get etc aag 1586 
Thr Pro Asn Glu Lys Phe Tyr Gly Val Thr Val Leu Lys Ala Leu Lys 

510 515 520 525 

etc ggg cag gaa gga aaa gtt cct ctg cag agt gee cgc atg tac tac 1634 
Leu Gly Gin Glu Gly Lys Val Pro Leu Gin Ser Ala Arg Met Tyr Tyr 

530 535 540 

aac gtg aca gag aag gtg egg cgc gtc atg gag tec tac ttc cgc ctg 1682 
Asn Val Thr Glu Lys Val Arg Arg Val Met Glu Ser Tyr Phe Arg Leu 

545 550 555 

gac acg ccc etc tat ttc tct tat tec cac ttc gtg tgc cgc act gca 1730 
Asp Thr Pro Leu Tyr Phe Ser Tyr Ser His Phe Val Cys Arg Thr Ala 

560 565 570 

ata gaa gag tea cag get gag agg aag gac agt age cac ccc gtc cac 1778 
He Glu Glu Ser Gin Ala Glu Arg Lys Asp Ser Ser His Pro Val His 

575 580 585 

gtg gat aac tgc ate ctg aat gec gaa gec ttc atg tgt ate aag gag 1826 
Val Asp Asn Cys He Leu Asn Ala Glu Ala Phe Met Cys He Lys Glu 

590 595 600 605 
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ccc cca gca tac acg ttc egg gaa tac age gee ate ctt tac etc aat 1874 
Pro Pro Ala Tyr Thr Phe Arg Glu Tyr Ser Ala He Leu Tyr Leu Asn 

610 615 620 

ggc gac ttc gat gga gga aac ttt tac ttc aca gaa eta gat gee aag 1922 
Gly Asp Phe Asp Gly Gly Asn Phe Tyr Phe Thr Glu Leu Asp Ala Lys 

625 630 635 

act gtg acg gca gag gtg cag ccc cag tgt gga agg get gtg gga ttc 1970 
Thr Val Thr Ala Glu Val Gin Pro Gin Cys Gly Arg Ala Val Gly Phe 

640 645 650 

tct tct ggc act gag aac cca cat gga gtg aag get gtc acc agg ggg 2018 
Ser Ser Gly Thr Glu Asn Pro His Gly Val Lys Ala Val Thr Arg Gly 

655 660 665 

cag cgc tgc gec ate gec ctg tgg ttc acg ctg gat cct egg cac agt 2066 
Gin Arg Cys Ala He Ala Leu Trp Phe Thr Leu Asp Pro Arg His Ser 

670 675 680 685 

gag aga gac agg gtg cag gca gat gac ctg gtg aag atg ctg ttc age 2114 
Glu Arg Asp Arg Val Gin Ala Asp Asp Leu Val Lys Met Leu Phe Ser 

690 695 700 

cca gaa gag gtg gac etc ccc cag gaa cag ccc ctg cct gac cag cag 2162 
Pro Glu Glu Val Asp Leu Pro Gin Glu Gin Pro Leu Pro Asp Gin Gin 

705 710 715 

ggt teg cca gag cct gga gaa gag ttt ctg cat ggt get act gtt ctt 2210 

7 3 ffiIE#2 001-3112730 
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Gly Ser Pro Glu Pro Gly Glu Glu Phe Leu His Gly Ala Thr Val Leu 

720 725 730 

gga gtg ggc ata gca gga cac act ctt etc tgg get tgg ctg 2252 
Gly Val Gly He Ala Gly His Thr Leu Leu Trp Ala Trp Leu 

735 740 745 

taggctcaga atgcaggccc agaaccaccc tggggectat gtaggcagct gccgtcagca 2312 
gcgtgatata tttaagtgtc tgtaaagaca accaaagaat aaatgatttg tgtttttaaa 2372 
aagnaaaaaa aaaaaaaaat taaaaatttg cgcggccgca agaa 2416 



<210> 6 
<211> 747 
<212> PRT 

<213> Mus musculus 

<400> 6 

Met Ala Val Thr Lys Gly Gly Cys Trp His Asp Ala Ser Gly Arg Arg 

15 10 15 

Arg Arg Arg Leu Thr Gly Cys Gly Glu Ser Glu Pro Gly Trp Asp Val 

20 25 30 

Ala Ala Pro Asp Leu Leu Tyr Ala Glu Gly Thr Ala Ala Tyr Ser Arg 

35 40 45 
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Arg Asp Trp Pro Gly Val Val Leu Asn Met Glu Arg Ala Leu Arg Ser 

50 55 60 

Arg Ala Ala Leu Arg Ala Leu Arg Leu Arg Cys Arg Thr Arg Cys Ala 

65 70 75 80 

Thr Glu Leu Pro Trp Ala Pro Asp Leu Asp Leu Gly Pro Asp Pro Ser 

85 90 95 

Leu Ser Gin Asp Pro Gly Ala Ala Ala Leu His Asp Leu Arg Phe Phe 

100 105 110 

Gly Ala Val Leu Arg Arg Ala Ala Cys Leu Arg Arg Cys Leu Gly Pro 

115 120 125 

Pro Ser Ala His Leu Leu Ser Glu Glu Leu Asp Leu Glu Phe Asn Lys 

130 135 140 

Arg Ser Pro Tyr Asn Tyr Leu Gin Val Ala Tyr Phe Lys He Asn Lys 
145 150 155 160 

Leu Glu Lys Ala Val Ala Ala Ala His Thr Phe Phe Val Gly Asn Pro 

165 170 175 

Glu His Met Glu Met Arg Gin Asn Leu Asp Tyr Tyr Gin Thr Met Ser 
180 185 190 

Gly Val Lys Glu Ala Asp Phe Arg Asp Leu Glu Ala Lys Pro His Met 

195 200 205 
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His Glu Phe Arg Leu Gly Val Arg Leu Tyr Ser Glu Glu Lys Pro Gin 

210 215 220 



Glu Ala Val Pro His Leu Glu Ala Ala Leu Gin Glu Tyr Phe Val Al 

225 230 235 



a 

240 



Asp Glu Glu Cys Arg Ala Leu Cys Glu Gly Pro Tyr Asp Tyr Asp Gly 

245 250 255 

Tyr Asn Tyr Leu Asp Tyr Ser Ala Asp Leu Phe Gin Ala He Thr Asp 

260 265 270 

His Tyr Val Gin Val Leu Asn Cys Lys Gin Asn Cys Val Thr Glu Leu 

275 280 285 

Ala Ser His Pro Ser Arg Glu Lys Pro Phe Glu Asp Phe Leu Pro Ser 

290 295 300 

His Tyr Asn Tyr Leu Gin Phe Ala Tyr Tyr Asn He Gly Asn Tyr Thr 

305 310 315 320 

Gin Ala He Glu Cys Ala Lys Thr Tyr Leu Leu Phe Phe Pro Asn Asp 

325 330 335 

Glu Val Met His Gin Asn Leu Ala Tyr Tyr Thr Ala Met Leu Gly Glu 

340 345 350 



Glu Glu Ala Ser Ser He Ser Pro Arg Glu Asn Ala Glu Glu Tyr Arg 
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355 360 365 

Arg Pro Asn Leu Leu Glu Lys Glu Leu Leu Phe Phe Ala Tyr Asp lie 

370 375 380 

Phe Gly He Pro Phe Val Asp Pro Asp Ser Trp Thr Pro Glu Glu Val 

385 390 395 400 

He Pro Lys Arg Leu Gin Glu Lys Gin Lys Ser Glu Arg Glu Thr Ala 

405 410 415 

Val Arg He Ser Gin Glu He Gly Asn Leu Met Lys Glu He Glu Thr 

420 425 430 

Leu Val Glu Glu Lys Thr Lys Glu Ser Leu Asp Val Ser Arg Leu Thr 

435 440 445 

Arg Glu Gly Gly Pro Leu Leu Tyr Glu Gly He Ser Leu Thr Met Asn 

450 455 460 

Ser Lys Val Leu Asn Gly Ser Gin Arg Val Val Met Asp Gly Val He 

465 470 475 480 

Ser Asp Asp Glu Cys Gin Glu Leu Gin Arg Leu Thr Asn Ala Ala Ala 

485- 490 495 

Thr Ser Gly Asp Gly Tyr Arg Gly Gin Thr Ser Pro His Thr Pro Asn 

500 505 510 
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Glu Lys Phe Tyr Gly Val Thr Val Leu Lys Ala Leu Lys Leu Gly Gin 

515 520 525 

Glu Gly Lys Val Pro Leu Gin Ser Ala Arg Met Tyr Tyr Asn Val Thr 

530 535 540 

Glu Lys Val Arg Arg Val Met Glu Ser Tyr Phe Arg Leu Asp Thr Pro 

545 550 555 560 

Leu Tyr Phe Ser Tyr Ser His Phe Val Cys Arg Thr Ala He Glu Glu 

565 570 575 

Ser Gin Ala Glu Arg Lys Asp Ser Ser His Pro Val His Val Asp Asn 

580 585 590 

Cys He Leu Asn Ala Glu Ala Phe Met Cys He Lys Glu Pro Pro Ala 

595 600 605 

Tyr Thr Phe Arg Glu Tyr Ser Ala He Leu Tyr Leu Asn Gly Asp Phe 

610 615 620 

Asp Gly Gly Asn Phe Tyr Phe Thr Glu Leu Asp Ala Lys Thr Val Thr 

625 630 635 640 

Ala Glu Val Gin Pro Gin Cys Gly Arg Ala Val Gly Phe Ser Ser Gly 

645 650 655 

Thr Glu Asn Pro His Gly Val Lys Ala Val Thr Arg Gly Gin Arg Cys 

660 665 670 
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Ala He Ala Leu Trp Phe Thr Leu Asp Pro Arg His Ser Glu Arg Asp 

675 680 685 

Arg Val Gin Ala Asp Asp Leu Val Lys Met Leu Phe Ser Pro Glu Glu 

690 695 700 

Val Asp Leu Pro Gin Glu Gin Pro Leu Pro Asp Gin Gin Gly Ser Pro 

705 710 715 720 

Glu Pro Gly Glu Glu Phe Leu His Gly Ala Thr Val Leu Gly Val Gly 

725 730 735 

He Ala Gly His Thr Leu Leu Trp Ala Trp Leu 

740 745 



<210> 7 
<211> 2322 
<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (12).. (1637) 

<400> 7 

ggagcaaggc c atg gcg gtg acg aaa gga ggc tgc tgg cac gat get age 50 
Met Ala Val Thr Lys Gly Gly Cys Trp His Asp Ala Ser 
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1 5 10 

ggt cgc cgc cgc cgc cgc ctt acg ggt tgc ggc gag tct gag ccg gga 98 
Gly Arg Arg Arg Arg Arg Leu Thr Gly Cys Gly Glu Ser Glu Pro Gly 

15 20 25 

tgg gac gtg gca gcc cct gac ctg ctt tac gca gag ggg acc gcg gcc 146 
Trp Asp Val Ala Ala Pro Asp Leu Leu Tyr Ala Glu Gly Thr Ala Ala 

30 35 40 45 

tac teg cgc agg gac tgg ccc ggg gtg gtc ctg aac atg gag egg get 194 
Tyr Ser Arg Arg Asp Trp Pro Gly Val Val Leu Asn Met Glu Arg Ala 

50 55 60 

ctg cgc teg egg gcg gcc ctg cgt gcc etc cgc ctg cgc tgc cgc aca 242 
Leu Arg Ser Arg Ala Ala Leu Arg Ala Leu Arg Leu Arg Cys Arg Thr 

65 70 75 

cgc tgt gcc acc gaa ctg ccg tgg gca ccg gac ctg gat etc ggt ccg 290 
Arg Cys Ala Thr Glu Leu Pro Trp Ala Pro Asp Leu Asp Leu Gly Pro 

80 85 90 

gac ccc age ctg age cag gac ccg ggc gcc gcc gcc ctg cac gac ctg 338 
Asp Pro Ser Leu Ser Gin Asp Pro Gly Ala Ala Ala Leu His Asp Leu 

95 100 105 

cgc ttc ttc gga gcc gtg ctg cgc cgt gcc gcc tgc eta cgc cgc tgc 386 
Arg Phe Phe Gly Ala Val Leu Arg Arg Ala Ala Cys Leu Arg Arg Cys 

HO 115 120 125 
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etc ggg ccg ccc tct gec cac ttg ctg agt gaa gaa ctg gac ctg gag 434 
Leu Gly Pro Pro Ser Ala His Leu Leu Ser Glu Glu Leu Asp Leu Glu 

130 135 140 

ttc aac aag egg age ccg tac aac tac ctg cag gtc gec tat ttc aag 482 
Phe Asn Lys Arg Ser Pro Tyr Asn Tyr Leu Gin Val Ala Tyr Phe Lys 

145 150 155 

ata aac aag ctg gag aaa get gtg get gcg gca cac ace ttc ttt gtg 530 
He Asn Lys Leu Glu Lys Ala Val Ala Ala Ala His Thr Phe Phe Val 

160 165 170 

ggc aat cct gag cac atg gag atg egg cag aac etc gac tat tac caa 578 
Gly Asn Pro Glu His Met Glu Met Arg Gin Asn Leu Asp Tyr Tyr Gin 

175 180 185 

acc atg tct ggg gtg aag gag gca gac ttc agg gat etc gag gee aag 626 
Thr Met Ser Gly Val Lys Glu Ala Asp Phe Arg Asp Leu Glu Ala Lys 

190 195 200 205 

ccc cat atg cat gag ttt egg ctg ggg gta cga etc tac tea gag gag 674 
Pro His Met His Glu Phe Arg Leu Gly Val Arg Leu Tyr Ser Glu Glu 

210 215 220 

aag cca cag gaa get gtg ccc cac ctg gag gcg gca ctg caa gag tac 722 
Lys Pro Gin Glu Ala Val Pro His Leu Glu Ala Ala Leu Gin Glu Tyr 

225 230 235 
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ttt gtg gcc gat gag gag tgc cgt gcc etc tgc gaa ggg ccc tat gac 770 
Phe Val Ala Asp Glu Glu Cys Arg Ala Leu Cys Glu Gly Pro Tyr Asp 

240 245 250 

tac gac ggc tac aac tac eta gac tac age get gac etc ttc cag gcc 818 
Tyr Asp Gly Tyr Asn Tyr Leu Asp Tyr Ser Ala Asp Leu Phe Gin Ala 

255 260 265 

ate aca gat cat tac gtc cag gtc etc aac tgt aag cag aac tgt gtc 866 
He Thr Asp His Tyr Val Gin Val Leu Asn Cys Lys Gin Asn Cys Val 

270 275 280 285 

acg gag ctg get tec cac cca agt agg gaa aag ccc ttt gaa gac ttc 914 
Thr Glu Leu Ala Ser His Pro Ser Arg Glu Lys Pro Phe Glu Asp Phe 

290 295 300 

etc cct tea cac tat aat tac eta cag ttt gcc tac tac aac att ggg 962 
Leu Pro Ser His Tyr Asn Tyr Leu Gin Phe Ala Tyr Tyr Asn He Gly 

s f 305 310 315 

aac tat aca caa get att gaa tgt gcc aag ace tac etc etc ttc ttt 1010 
Asn Tyr Thr Gin Ala He Glu Cys Ala Lys Thr Tyr Leu Leu Phe Phe 

320 325 330 

ccc aat gat gag gtg atg cac cag aat ctg get tat tac aca gcc atg 1058 
Pro Asn Asp Glu Val Met His Gin Asn Leu Ala Tyr Tyr Thr Ala Met 

335 340 345 

ctt gga gaa gaa gag gcc age tec ate age ccc agg gag aat gcc gag 1106 

8 2 ffifiE#2 001-3112730 
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465 470 475 

ggt gtg ate tct gat gat gag tgc cag gag ctg cag aga ctg acc aat 1490 
Gly Val He Ser Asp Asp Glu Cys Gin Glu Leu Gin Arg Leu Thr Asn 

480 485 490 

gcg gca gca act teg gga gat ggc tac cga ggt cag acc tec cca cac 1538 
Ala Ala Ala Thr Ser Gly Asp Gly Tyr Arg Gly Gin Thr Ser Pro His 

495 500 505 

acc cca aat gaa aag ttc tat ggt gtt act gtc etc aaa get etc aag 1586 
Thr Pro Asn Glu Lys Phe Tyr Gly Val Thr Val Leu Lys Ala Leu Lys 

510 515 520 525 

etc ggg cag gaa gga aaa gtt cct ctg cag agt gee cgc acc gca ctg 1634 
Leu Gly Gin Glu Gly Lys Val Pro Leu Gin Ser Ala Arg Thr Ala Leu 

530 535 540 

caa tagaagagtc acaggctgag aggaaggaca gtagccaccc cgtccacgtg 1687 
Gin 

gataactgea tectgaatge cgaagccttc atgtgtatca aggagccccc agcatacacg 1747 
ttccgggaat acagcgccat cctttacctc aatggcgact tcgatggagg aaacttttac 1807 
ttcacagaac tagatgecaa gactgtgacg gcagaggtgc agccccagtg tggaagggct 1867 
gtgggattct cttctggcac tgagaaccca catggagtga aggctgtcac cagggggcag 1927 

8 4 ffi$E#2 00 1 - 3 1 1 2 7 3 0 
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cgctgcgcca tcgccctgtg gttcacgctg gatcctcggc acagtgagag agacagggtg 1987 
caggcagatg acctggtgaa gatgctgttc agcccagaag aggtggacct cccccaggaa 2047 
cagcccctgc ctgaccagca gggttcgcca gagcctggag aagagtttct gcatggtgct 2107 
actgttcttg gagtgggcat agcaggacac actcttctct gggcttggct gtaggctcag 2167 
aatgcaggcc cagaaccacc ctggggccta tgtaggcagc tgccgtcagc agcgtgatat 2227 
atttaagtgt ctgtaaagac aaccaaagaa taaatgattt gtgtttttaa aaagnaaaaa 2287 
aaaaaaaaaa ttaaaaattt gcgcggccgc aagaa 2322 

<210> 8 
<211> 542 
<212> PRT 

<213> Mus musculus 

<400> 8 

Met Ala Val Thr Lys Gly Gly Cys Trp His Asp Ala Ser Gly Arg Arg 
15 10 15 

Arg Arg Arg Leu Thr Gly Cys Gly Glu Ser Glu Pro Gly Trp Asp Val 

20 25 30 

Ala Ala Pro Asp Leu Leu Tyr Ala Glu Gly Thr Ala Ala Tyr Ser Arg 

35 40 45 
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Arg Asp Trp Pro Gly Val Val Leu Asn Met Glu Arg Ala Leu Arg Ser 

50 55 60 

Arg Ala Ala Leu Arg Ala Leu Arg Leu Arg Cys Arg Thr Arg Cys Ala 

65 70 75 80 

Thr Glu Leu Pro Trp Ala Pro Asp Leu Asp Leu Gly Pro Asp Pro Ser 

85 90 95 

Leu Ser Gin Asp Pro Gly Ala Ala Ala Leu His Asp Leu Arg Phe Phe 

100 105 110 

Gly Ala Val Leu Arg Arg Ala Ala Cys Leu Arg Arg Cys Leu Gly Pro 

115 120 125 

Pro Ser Ala His Leu Leu Ser Glu Glu Leu Asp Leu Glu Phe Asn Lys 

130 135 140 

Arg Ser Pro Tyr Asn Tyr Leu Gin Val Ala Tyr Phe Lys lie Asn Lys 

145 150 155 160 

Leu Glu Lys Ala Val Ala Ala Ala His Thr Phe Phe Val Gly Asn Pro 

165 170 175 

Glu His Met Glu Met Arg Gin Asn Leu Asp Tyr Tyr Gin Thr Met Ser 

180 185 190 

Gly Val Lys Glu Ala Asp phe Arg Asp Leu Glu Ala Lys Pro His Met 

8 6 miiE#2 001-3112730 
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195 



200 



205 



His Glu Phe Arg Leu Gly Val Arg Leu Tyr Ser Glu Glu Lys Pro Gin 

210 215 220 

Glu Ala Val Pro His Leu Glu Ala Ala Leu Gin Glu Tyr Phe Val Ala 

225 230 235 240 

Asp Glu Glu Cys Arg Ala Leu Cys Glu Gly Pro Tyr Asp Tyr Asp Gly 

245 250 255 

Tyr Asn Tyr Leu Asp Tyr Ser Ala Asp Leu Phe Gin Ala He Thr Asp 

260 265 270 

His Tyr Val Gin Val Leu Asn Cys Lys Gin Asn Cys Val Thr Glu Leu 

275 280 285 

Ala Ser His Pro Ser Arg Glu Lys Pro Phe Glu Asp Phe Leu Pro Ser 

290 295 300 

His Tyr Asn Tyr Leu Gin Phe Ala Tyr Tyr Asn He Gly Asn Tyr Thr 

305 310 315 320 

Gin Ala He Glu Cys Ala Lys Thr Tyr Leu Leu Phe Phe Pro Asn Asp 

325 330 335 

Glu Val Met His Gin Asn Leu Ala Tyr Tyr Thr Ala Met Leu Gly Glu 

340 345 350 
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Glu Glu Ala Ser Ser He Ser Pro Arg Glu Asn Ala Glu Glu Tyr Arg 

355 360 365 

Arg Pro Asn Leu Leu Glu Lys Glu Leu Leu Phe Phe Ala Tyr Asp He 

370 375 380 

Phe Gly He Pro Phe Val Asp Pro Asp Ser Trp Thr Pro Glu Glu Val 

385 390 395 400 

He Pro Lys Arg Leu Gin Glu Lys Gin Lys Ser Glu Arg Glu Thr Ala 

405 410 415 

Val Arg He Ser Gin Glu He Gly Asn Leu Met Lys Glu He Glu Thr 

420 425 430 

Leu Val Glu Glu Lys Thr Lys Glu Ser Leu Asp Val Ser Arg Leu Thr 

435 440 445 

Arg Glu Gly Gly Pro Leu Leu Tyr Glu Gly He Ser Leu Thr Met Asn 

450 455 460 

Ser Lys Val Leu Asn Gly Ser Gin Arg Val Val Met Asp Gly Val He 

465 470 475 480 

Ser Asp Asp Glu Cys Gin Glu Leu Gin Arg Leu Thr Asn Ala Ala Ala 

485 490 495 

Thr Ser Gly Asp Gly Tyr Arg Gly Gin Thr Ser Pro His Thr Pro Asn 

500 505 510 
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Glu Lys Phe Tyr Gly Val Thr Val Leu Lys Ala Leu Lys Leu Gly Gin 

515 520 525 

Glu Gly Lys Val Pro Leu Gin Ser Ala Arg Thr Ala Leu Gin 

530 535 540 

<210> 9 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 9 

ggatccaagg agcgggctct gcgctcgc 19 

<210> 10 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 
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<400> 10 

ccaagcttgg ctgtgtaata a 

<210> 11 
<211> 19 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 11 

tcattacatc caggtcctc 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Symthesized Primer Sequence 

<400> 12 

tttggagttc atggtgagac 
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<210> 13 
<211> 38 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 13 

agatctagat ctatggcggt acgcgcgttg aagctgct 38 

<210> 14 
<211> 39 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 14 

gtcgacgtcg acttcatagc tcatccttgg gcttcgatt 3g 
<210> 15 
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<211> 40 
<212> DM 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 15 

gtcgacgtcg actctaggtg ccctgctcac gggggccgat 40 

[mi] 

[0 2] 

V^^Grosl cDNA©^y^-f l/y 7? * - A fc^f 0T'$>§„ 
[03] 

t: hGrosl cDNA(D*^-f > ^7 # - A 0t$>§ o 
[04] 

V?*Grosl cDNA^n-:/£M^£, V * XjQff 7 -if >«ftf>i^£ 0 
[05] 

V^^Grosl cDNAyn-^&M^fc, t h«7 -if >j§?#tf>j^£^ 0T* 
[06] 

V?*Grosl cDNA^n-^fcMvxfc, hlfijiSU -if >«?ff ©H® 0T* 
[07] 

C0S7fC^$1±£t: hGFP-GroslL^GFP-GroslSCD^i^^^^UfCD^^^-T 
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[08] 

t hGFP-GroslLi: fc: hGFP-GroslS©|fflflg|^T* 0)^14 &^-r^T*&S 0 

V^^GroslU Grosl * ;x - # > K £ J: tfGrosiy > ^ fciffc^agA L 

fcMIH3T3JWJfi©y-1f>#4ff©|gJft«:^H^*«. 
[01 0] 

V^GroslL, Grosl^zL-#>K J: tfGrosiy y^M >^ ^jt^^-^A L 

n i H3T3M © =r n - - mm m co m rntsg: & m -t m v & z> . 
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[05] 
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